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@ In extensive tests on a wide range of food products new 
SORBISTAT has proved an extremely effective antimy- 
cotic agent. It is a product that selectively inhibits the 
growth of many molds, veasts and certain bacteria which 
cause spoilage. 

Cheese and cheese products, pickles, fish, soft drinks, 
prepared gelatin fruit salads, potato salads, chocolate syrup 
and cakes are some of the foods in which the antimycotic 
action of sorbic acid has been evaluated. Reports indicate 
that in certain cases sorbic is several times as effective as 
other antimycotic agents now used commercially. 

In retarding mold and yeast spoilage SORBISTAT does 
not affect appearance, taste, odor or, in the case of cheeses, 
normal microbiological curing. It is a stable, easily stored, 
white crystalline powder. You can add it to foods as a pow- 
der or as a solution of sodium sorbate. 

You can now test the effectiveness of SORBISTAT in 
protecting the freshness of your food products. Send today 
for a free sample and technical information. 


EXPERIMENT NOW WITH SORBI STAT 


(Pfizer brand of sorbic acid) 


CHAS. PFIZER & CO., INC. 
Chemical Sales Division Ze. 
30 Flushing Brootlyn 6, N.Y 


Manufacturing Chemists for Over 100 Years 


NAME 


COMPANY 


TYPE OF BUSINESS 
Please send me [] 4 Ib. free sample Sorbistat 

OD Data Sheet 510 (Uses of Sorbistat) 

FT DC Dota Sheet 5I/ (Review of Sorbic Acid Literature) 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Branch Offices. Chicoge Son Francisce Vernon, Calif, Atlanta, Go.. [ 


sorsistat” Pfizer opens the door to big advances 
at against mold and yeast spoilage... 
| 
| | 
| 
| 
| 
| 
| | 
| 
| | 
| | 
| 


Deaeration—Vital Step in Preserving 
Color Flavor Aroma Nutrients 
—in Liquid and Semi-Liquid Products 


FMC Deaerators have “saved the day” for scores of 
products. Those that have a greater tendency to 
entrap air bubbles or foam excessively are also sus- 
ceptible to the harmful effects of oxidation within the 
container. Such products as tomato, grape, apple and 
orange juices, tomato catsup, table syrups and baby 
food are definitely improved in quality and appearance 
when deaerated by this efficient, economical FMC 
equipment. Vitamins are preserved, discoloration 
avoided and container corrosion retarded. 


Complete information is contained in_ bulletin 
No. 52-76. Use the coupon or call your nearest 
FMC representative, today! 


Me 


ANO CHEMICAL 


Canning Machinery 


Kou 


WESTERN: SAN JOSE, CALIF. 


Avoid Product Deterioration 


FOOD MACHINERY 
AND CHEMICAL CORPORATION 


General Sales Offices: 
EASTERN: HOOPESTON, ILL. 


from Dissolved 
or Entrapped Air! 


= 


For catsup, Deaerator may be located be- 
tween finisher and filler to remove air in 
the product. With juices, where it is often 
important to remove the oxygen prior to 
processing, the Deaerator can be placed 
ahead of the processing unit. 


address office nearest you: 
Food Machinery and Chemical Corporation 


For prompt reply, 


Canning Machinery Division 
P.O. Box 1120, San Jose 8, Calif. 
103 E. Maple St., Hoopeston, Iii. 


on the fme Deaerator. 
(] Have your representative call. 


Name Title 


(] Please send me a copy of your Bulletin No. 52-76 


Company 


Division 


Address 


City Zone State 
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and a history-making development bringing you 


really 
fresh chicken 
aftor 
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smashing 

full-color campaign 
to build national 
demand for 


POULTRY 


These great consumer magazines will carry the mouth- 
watering appeal of Acronized chicken into America’s 
homes from coast to coast, starting this month and 
continuing in the greatest campaign the industry has ever 
seen, to expand consumer demand for Acronized poultry. 


Perhaps you already have 100% of your production 
on Acronized chicken. Or possibly you've only recently 
been franchised and aren't yet rolling. Or maybe 
you've just been thinking about looking into this 
revolutionary new process that maintains the freshness 
of fresh-killed poultry. 


Whatever your situation, on the basis of actual test 
promotions, you can be sure of one thing— 


In the next few months you are going to see the 
consumer demand for Acronized poultry burst forth 
and make industry history. 


Consumers want Acronized poultry because it is 
consistently fresh and tasty. Retailers want it for its 
operational economies. But only you can supply it, 
because Acronized poultry is sold only through 
franchised processors. 


For information on how your plant may qualify, write: 


AMERICAN CYANAMID COMPANY 
Food Industry Department, 30 Rockefeller Plaza, New York 20, N. Y. 


*ACRONIZED is a trademark of American Cyanamid Company 
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IFT ACTIONS AND REACTIONS... 


NEW IFT PRESIDENT, GEORGE GARNATZ, 
BEGINS TERM 

(seorge Garnatz, newly inaugurated president of the 
Institute of Food Technologists, was trained as a chemi 
cal engineer and has spent his entire career in research 
and development as it relates to food. He is a charter 
member of the Institute. 

In succeeding to the office of President of the Insti 
tute of Food Technologists, Mr. Garnatz stated, “I am 
keenly aware of the honor that the presidency of this 
organization represents as well as the responsibility 
it imposes on me. But it is with an attitude of great 
optimism and expectancy that I assume the responsi- 
bilities of office, hopeful of cooperation from every quar 
ter. It is my wish to contribute, in continuity with its 
past great record, to the forward advance of the Insti- 
tute and to enhance, wherever I can, the appreciation 
of the contributions to society made by the Food Tech- 
nologist. I shall administer the affairs of the Institute 
to the best of my ability and to the end that another 
successiul year may be experienced, culminating in 
another fine meeting in Pittsburgh, May 12 to 17, 1957.” 

A busy life.. George Garnatz, director of the Kroger 
Food Foundation in Cincinnati, Ohio, was born in Cin- 
While still a student at the University of Cin- 
cinnati, his research in the food field attracted the 
attention of officials of the Kroger Company, and 
shortly after his graduation in 1921 as a chemical engi- 
neer, he was employed by the firm to establish a baking 
laboratory. When the Food Foundation was opened, 
the laboratory was consolidated with it. Mr. Garnatz 
director of the Foundation in August, 1945. 
It has become a nationally known, productive food 
research and development laboratory since that time. 

\t the university, Mr. Garnatz was elected to Tau 
Beta Pi, honorary engineering fraternity, and to Alpha 
Chi Sigma, professional chemical fraternity. His other 
memberships include the American Association of 
Cereal Chemists, of which he was president in 1939, 
American Chemical So- 
ciety, American Society 
of Bakery Engineers, 
Institute of Food Tech 
nologists (charter mem- 
ber), American 
Chemists Society, Amer- 
ican Association for the 
Advancement of Science, 
the Society of the Chemi- 
cal Industry and the En 
gineering Society of Cin 


cinnatl 


cinnati. He also is a fel- 

low of the American In- 
} stitute of Chemists and 
4 the New York Academy 
of Sciences, as well as a 
member of the honorary 
research society of Sigma Xi. He is a member of 
the Advisory Council on Food Engineering to the 


IFT President, George Garnatz 


Illinois Institute of Technology and also serves as 
chairman of the Baking Industry Research Advisory 
Council and vice-chairman of the Grain Research and 
Marketing Advisory Committee, U.S.D.A., con 
nection with federally supported research work. [le 
is listed in Chemical Who's Who and American Men 
of Setence. 

Mr. Garnatz in 1953 was selected “Engineer of the 
Year” by the Technical and Scientific Societies Council 
of Cincinnati, from among the 5,500 members of the 
24 societies that make up the Council. 

The new president of IFT has long been active in 
technical affairs. He has been chairman of the Com 
mittee on Flour Specifications and Methods for Test 
ing Flour of the American \ssociation of Cereal Chem 
ists and a member of the sub-committee on Cereal and 
Baked Products of the National Research Council's 
Committee on Foods. 

Patents held by Mr. Garnatz include a device for 
cooking shrimp and one for the continuous preparation 
of cake batter in which ingredients enter one end of 
the machine and come out the other as prepared batte1 


U. S. INTERDEPARTMENTAL COMMITTEE 
ON NUTRITION FOR NATIONAL DEFENSE 
ACCEPTS PRESIDENT RHEE’S INVITATION 
TO ASSIST IN KOREAN NUTRITION SURVEY 
Health aid rather than dollar aid will result from a 
nutritional survey of broad scope to be conducted in 
Korea, starting in June. First objective will be to 
assess the nutritional status of Korea’s military forces 
\n extremely mountainous type of territory and col 
in winter, Korea presents something of a problem in 
regard to troop feeding on account of a high calorie 


] 


requirement due to active life of the soldier, the climate, 
and terrain. President Syngman Rhee, through Korean 
Ambassador Yang, has requested U.S. cooperation in 
extending the nutritional survey made in Korea in 
1953 under the auspices of the Far East Command, 
UL. S. Armed Forces, during the Korean action 
Korean personnel will serve alongside the U. S. team 
in the conduct of the survey. U.S. specialists com 
posing the team are Dr. R. R. Williams, leader; D1 
Gerald F. Combs, nutritionist, University of Maryland ; 
Dr. William J. MeGanity, physician, Vanderbilt Uni 
versity School of Medicine, and Dr. Z. 1. Kertesz, food 
scientist, Cornell University and New York State Agri 
cultural Experiment Station, Geneva. 

The survey will develop information on the nutri 
tional status of the Korean military forces, assist the 
Korean Government in developing a nutrition service, 
and offer recommendations whereby adequate nutri 
tional standards for all the people in Korea may be 
established and maintained. The nutritional require 
ments and dietary standards necessary for optimum 
health of the Korean troops will be derived from ex 
tensive dietary studies. Specific projects are: the type 
and quantity of food consumed ; distribution methods ; 


(Continued on page 6) 
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— scientific formulations 


A AG wR A of spice essential oils 


Spice and oleoresins... 


the most concentrated 


flavoring materials 


available. 


advantages: 


@ 100% pure, natural products obtained by 
distillation or extraction from actual leaves, 
herbs, roots, buds or berries. 


@ Contain no diluents or inert materials of any 
kind. 


@ More economical because they are more 
concentrated, yet readily diluted in your 
own plant. 


Write for your copy of ‘Questions and An- 
swers'’ for the food processor. Learn how the 
development of Magna Spice Concentrols has 
modernized the seasoning of food products... 
and cut seasoning costs. 


MN MAGNUS, MABEE & REYNARD, INC. 


MA( ; Nl 5 Since 1895 * One of the world’s greatest suppliers of essential oils 
16 Desbresses Street, Mew York 13, M. ¥. + 221 Morth Le Selle Street, Chicege |, 
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Whichever fat 
you use for mono, 
molecular distillation 
makes it work better 


Distilled monoglycerides are now in production made 
from: 


cottonseed oil vegetable oleic acid 
soybean oil hydrogenated lard 

lard hydrogenated soybean oil 
edible tallow 


Distilled monoglycerides made from the following 
have been produced on a semi-commercial scale: 


peonut oil 


vegetable palmitic acid 


The way we purify them by our unique molecular dis- 
tillation process gives all these monoglycerides some- 
thing in common: an unusually high monoester con- 
tent, and an almost complete freedom from fatty acids, 
catalysts, and other impurities that degrade taste and 
odor and inhibit emulsifying properties. Which oil 
makes the best monoglycerides for your purpose 
depends on what you want it for. The best way to find 
out is by making comparative tests on the formulation 
problems that confront you with a complete set of 
samples. You get samples of distilled monoglycerides 
made from the oils listed above by writing to Déstilla- 
tion Products Industries, Rochester 3, N. Y. Sales 
offices: New York, Chicago, and Memphis e W. M. 
Gillies and Company, Los Angeles, Portland, and San 
Francisco * Charles Albert Smith Limited, Montreal 
and Toronto. 


distillers of 
monoglycerides 
made from 


natural fats 
and oils 


Also... vitamin A in bulk 


for foods and pharmaceuticals 


Distillation Products Industries 
iso division of Eastman Kodak Company 


(Continued trom page 4) 
availability of foods; and processing practic: Pract 
cal means of improving foods and food productios 
will be suggested wherever 
indicated. 

Dr. Kertesz, IT Coun 
cillor and consulting editor 
of the IFT journals, was 
selected for a technical as- 
sistance mission to Ceylon 
two vears ago. His assign 
ment was to study food 
resources and production 
and to recommend means 
of improving Ceylon tech- 
nology. He brings to the 
Korean survey task not only 
a specialized knowledge of 
food problems but a broad 
background of information 
and experience in the feed- Dr. Z. I. Kertesz—to repre 
ing and food technology sent food science and tech 
problems of Eastern peoples. Nutritional Survey. 


INTERNATIONAL INSTITUTE 
OF REFRIGERATION 
Commission 1’—Commnission of the Internationa 
Institute of Refrigeration met at Sidney Sussex Col 


j 


nology aspects of Korean 


lege, Cambridge, from 6-10 April 1956. On 11) April 


the Commission convened at the Experimental Witcher 
of the Scientific Adviser's Division, Ministry of \er 
culture, Fisheries and Food, in London 

Attendance at the meetings included representat) 
from Belgium, Denmark, France, Germany, Ital 
Netherlands, Spain, Sweden, Switzerland, Unite 
Kingdom, U.S.S.R.. together with observers from th 
Fisheries and Nutrition Divisions of FAQ 

Commission IV deals with “the application of 1 
frigeration to foodstuffs and agricultural products 
The President of the Commission is Dr. J. C. Fidler 
the Ditton Laboratory, Larkstield, Kent, lengland 
presided at the meetings. 

On 6 and 7 April the subject of discussion wa 
:ggs” and papers were presented on spoilage, germ 


cidal dips, pasteurisation, storage, protein denaturatior 


and methods of quality assessment. (in 9 and 10) April 
the subject was “Quality” with emphasis on methods 
of assessment and problems of correlating objective and 


subjective results. 
The program was as follows: 

he 

C. L. Heller—Introduction: bactericlogy of hens’ egg 

|. Brooks—The detection of cleaned eggs. 

N. R. Knowles—Keeping quality performance of “she! 
pasteurised” and oiled eggs during cold storage 

(;. Borgstrom—Pasteurisation of dirty shell eggs in o1 
after washing. 

G. Borgstrom—Investigation into the stabilisation 

(Continued on page 8) 
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This is the house that vacuum built 


This is the pump 
that made the vacuum 


We developed this type of high 
vacuum pump back in the 1920's 
while looking for a way to im 
prove the packaging of film for 
the tropics. It happens we never 
used it for that because a better 
tropical packaging technique 
turned up 


This is the molecular still 
that used the pump 


The new pump was too good to 
forget. Somebody got the idea of 
using it on a high vacuum mo 
lecular still. It worked fine. So 
we started distilling all sorts of 
heat-sensitive materials that 
you couldn't distill any other 


way 


This is the vitamin A 
that was made in the still 


When we got the idea of dis 
tilling fish liver oils to concer 
trate the vitamin A we started 
something. There was no con 
centrated vitamin A_ of such 
high quality available at th« 
time. This was something really 
new. 


~ 
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VITAMIN A 
CONCENTRATE 
Natural Ester Form 


Disti'led from Fish Liver 
and Vegetable Ovls 


Potency 
units per qrem 
TOTAL UNITS 


Millon 


Meade States af by 


This is the margarine 
with no fishy taste 


Molecular distillation not only 
produced a highly concentrat | 
product, it removed most of the 
fishy smell and taste. This was 
a big boon to the margarine 11 

dustry when, in the 1930's 
it first started fortifying th 


product 


This is the kettle 
that emptied the stills 


We don't make much vitamin A 
by molecular distillation any 
more. We use reaction kettles 
instead. This is fine because we 
need our modern stills to meet 
the rapidly growing demand for 
Myverol® Distilled Monoglyc 
erides as food emulsifier 


This is our product 
as it stands today 


We call it Myvax® Vitamin A 
You can get it as either the ace 
tate or palmitate ester. Both are 
available from stock in just 
about any potency, put up as 
Myvapack® 


batch-size cans, if you wish 


Vitamin A 1 


Both have only a faint, but 
pleasant taste and odor 


We've been in the vitamin A business from the start. We know 
We're happy to share what we know We're also happy to give you a quotation on 
our product. Write Distillation Products Industries, Rochester 3, N. Y Sales 
offices: New York, Chicago, and Memphis ¢ W. M. Gillies and Company, Los 
Angeles, Portland, and San Francisco ¢ Charles Albert Smith Limited, Montreal 


and Toronto. 


leaders in research and production of vitamin A 


Distillation Products Industries is o division of Eastman Kodak Company 
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.-.some 3500 Eastman Organic 


Chemicals for science and industry 
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lot about it. 


Also... vitamin E... distilled monoglycerides 
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(Continued from page 6) 
shell egg quality by combining various preservation 
treatments. 

H. R. Hinton—Pasteurisation of eggs in shell. 

R. F. Gordon, E. G. Harry, and J. F. Tucker—The use 
of germicides in the washing of dirty eggs. 

C. Antoniani, G. Botalla, and A. Monzini—Etude de 
l'action du froid sur les macromolecules protidiques : 
(bservations sur l‘ovo-albumine. 

M. D. Astudillo, A. Sanz, and F. Sanz—Denaturation 
by heat and by cold of the ovomucin and ovomucoid. 

R. Baetsle—Storage of eggs. 

J. Kuprianoff—The distinction between fresh and cold 
stored eggs. 

Ir. Konings and J. Tukker—Marketing of eggs by 
poultry farmers and the various trade channels be- 
tween producer and consumer in the Netherlands. 

D. G. Rutov—Some notes on storage of eggs in Russia. 

M. Anquez—Le marche des oeufs en France. 

(;. Borgstrom— Marketing of eggs in Sweden. 


QUALITY 

E. C. Bate-Smith—Introduction. 

J. M. Harries—Quality Assessment. 

D. Sheppard Subjective methods of assessment of 
quality. 


J. M. Shewan and J. Liston—The objective and sub 
jective assessments of quality of fish 
G. Borgstrom—Preliminary communication regarding 
a procedure of pretesting testers (judges) for or 
ganoleptic evaluation. 
P. Chaponneaux—Qualite de la sardine: Appreciation 
de la “tenue” par la mesure directe de la resistance 
des flanes. 
J. Orshan—A proposed method for the quality control 
of imported and exported frozen fish. 
M. Hauefort—Reémarques sur les methods subjectives 
et objectives de détermination de la qualite des oeufs 
en coquille. 
J. Brooks and H. P. Hale—Fluorescence measurement 
and egg quality. 
J. Moreno Calvo—Paper chromatography as an analyti 
cal tool in the field of cold storage of foods. 
I. H. Callow—The quality of fat in beef animals 
DD. Basille—Reémarques sur les methodes subjectives et 
objectives de determination de la qualite du lait et 
celle des oeufs Casses congeles. 
W. F. Hampton 
Fish Processing Section, 
Fisheries Division 
Food and Agriculture Organization, 
United Nations. 


SOME PROBLEMS OF PROTEIN CHEMISTRY 
IN FOOD PRODUCTS ° 


Ropert JENNESS 
Department of Agricultural Biochemistry, University of 
Vinnesota, St. Paul, Minnesota 


\RE EXTREMELY IMPORTANT constituents 
of human foods because of the essential amino acids 
that they supply. To meet the requirements for these 
amino acids a daily intake of 70 g. of protein 1s recom- 
mended. The proteins in the average dietary are drawn 
from a number of natural sources. In the United States 
about 30% of the food protein is contributed by cereal 
foods, 30% by meat, fish and poultry, 30% by dairy 
products, 7% by fruits and vegetables, and the re- 
mainder by miscellaneous sources. In these food prod- 
ucts, of course, proteins occur in various forms and 
mixed with various other materials such as carbohy- 
drates, fats and mineral constituents. 

Proteins are rather labile materials; they are sus- 
ceptible to alteration by some of the modern techniques 
of food processing and storage. Such techniques have 
heen developed to conserve the nutrients in natural food 


* Condensed version of a paper presented before the Southern 
California Section of the Institute of Food Technologists, March 
21, 1956 
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IFT REGIONAL SECTIONS... 


SPEECHES, SPECIAL EVENTS, NEWS NOTES 


sources for consumption at a time or in a place other 
than that of production or in a more palatable or con 
venient form. Some of them produce changes in pro 
teins. These changes may be grouped into three cate 
gories—nutritive value, flavor, and physical structure 
and stability. It is im- 
portant to recognize that 
a treatment that im- 
proves one property may 
impair another and thus 
that the effects of proc- 
essing treatments on food 
proteins must be consid- 
ered from the standpoint 
of the overall utility of 
the resulting product. 
Present emphasis. .\t 
present there is a great 
deal of emphasis in the 
field of protein chemistry 
on isolating and charac- 


4 
terizing the individual Professor Robert Jenness 


proteins in various natu- speaker at the March meeting 
of the Southern California 
Section. 


ral systems. This em- 
phasis is based on the 
thesis that it is necessary to know the fundamental 


(Continued on page 10) 
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CERTIFIED COLOR DIVISION 


NATIONAL ANILINE DIVISION attieo chemical & DYE CORPORATION © 40 RECTOR ST., NEW YORK 6, N. Y. 
Boston Charlotte Chicago Philadelphia Portland, Ore. San Francisco Toronto 
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What Jooks good, tastes good ane other 
oredient adds 8° much appetite appe .dded color 

10 emphasiz€ the snherent goodness of your icts. 
For many- many years National Certified Food Colors have fy Ale 
heen used with complete catistaction by rhe most respected 
concerns in the food and pevetage andustty- We produce a lon? | 
of Primary Colors and Blends. each precisely 
as to chade. pure-dye and comp sition. We render very 
. . . 
practical help ing colors for new product= or 

formulatin€ shad lines 

For your color need niline first: 
Write for your COPY of the informal’ Certified Color 
Catalog giving helpful information on blends JOT popular jood- | 

color shades: suggestions on the preparation and care of stock 
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individual building 
blocks of a system in order t 
under the 


Vhis line of attack is being applied in the field of the 


chenustry of the components o1 


» understand the reactions 


which occur influence of various treatments 


food proteins with assiduous work on the isolation and 


characterization of the individual proteims trom such 


svstenis as eyes, bea wl eat, meat and milk 
Phroughout protein chemistry the criteria of protem 
homogeneity have become more critical indl rigorous as 


new techniques have become available. Proteins for 


dl 


gnized in many 


individual entities are now rec 


to be mixtures: this subdivision 


of the older groups has led to confusion in nomenclature 


in some cases. In all the work on isolating and char- 
acterizing individual protein components, it is very 
important to artitacts and one must always 
hear in mind that reactions in the original system 


olten mvoive not rotem reactants as well as protems 


themselves 


Protein chemists are interested in characterizing the 


proteins in terms of their particle sizes, their amino 
acid composition ind their electrical charges, 
arrangement Briefly, the 


is that the 


sequence, 
spatial present 

struc- 
ture consists of polypeptide chains of amino acids. The 


bonds in those of 


‘ovalent bonds 
bonds joining the amino acid residues and 
lin] The 
protein 
the 
Two general 
fibrous 


position on pre tein structure primary 


such structures are 


the peptide 


the disulfide linkages of the amino acid cystine 


disulfide linkages play a very important role 11 


structure since they can form “bridges” holding 
individual polypeptide chains together 


protein structure are recognized—the 
consisting of aggregates of polypeptide chains not folded 


ed and the globular consisting of structures that 


‘) ct 


are coiled and folded 1 very particular way he 
former structure ts characterist of protems of struc 
tural importance, the latter of those having specific 


function (ilobular proteims exhibit a high 


metal lic 
degree of specihiert They occur in discrete sizes with 
tendency for a given protem to consist of 
particle s ot a single size 

Protein denaturation. 


treatments ot 


effects of 
nutritive 


In discussing the 
proteins in terms of 
il stability, it is convement to 


speak im term the concept of protem denaturation 
It has long bee! recognized that a number of treat 
ments such as he ionizing radiation, foaming, deter 
gents and various organi solvents cause profound 
changes in the properties of proteins, parti ularly globu 


l hese vents do not seem to produce any 


t bonds in the proteins but rather 


splitting of the covalet 
to produce an unfolding and uncoiling of the 


the protein. This process is spoken 


Its manifestations include insolu- 
of various reactive groups. 


effect 


blization and the exposure 
lustrated admirably by the 


hese ellects Cal 


of heat on mul the svstem with which the author ts 
fanubias ntains a number of proteims 

hicl oughl grouped in two classes; the 
aseins which occur as complex parti les combined with 
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ly 
tll 


calcium and phosphate the whey protems 
casei particles are subject to destabilization by 
heat treatments but evidently this process 
something other than denaturation since the 


itself does not seem to be altered in 
whey proteins, on the other 
t with the 


hand, are 


denaturation by he: result that they 


soluble. insolublization 


dercd le ss 


the | rocess 


are 


Calis 


SUSCE ptible 


er 


itt 


culty in the manufacture of a product like cottage cheese 


denatured whey protems 


because the 
the preparation of the proper type of cur 


Cas 


1 


When t 


result ot 


are liberated by heat treatment 


is uneoiled and unfolded, as a 


whic 
cule 
naturation, these groups are exposed and 
h more reactive 
tant relation to flavor since they are important ¢ 


tors to the cooked flavor in heated milk 


hea 


Their exposure bears an 


or inactive sulfhydryl groups of the amino ac id cvs 


witeriere 


d trom 


bece 


Further 


since thev are readily oxidized, they may serve 
intioxidants protecting the fat im the product 
oxidation Phe exposure of sulfhydryl groups 
opens up the possibility of aggregation which ca 
ecd by the following mechanism: 

SH 

R., R, x 
This picture of the changes occurring 1m the pr 
of milk as a result of heat treatment has only 


demonstrated by a study of isolated individual 
teins. Similar phenomena apparently occur 
protein-bearing food products 

Ihe denaturation of proteins bears an my 
relation to their nutritive value because the ut 
and uncoiling of the molecules make them) mor 
able to attack by enzymes and thus may improve 
digestibihty. Furthermore, vartous toxt and 
factors, some of which are protem im nature, 
inactivated by denaturing treatments such as heat. | 
standing examples of such factors are trypsin 1 h 
occurring in various foods such as soybean pt 


and avidin occurring m egg 
with biotin rendering the latter unavailable 

The sugar-protein interaction. \notlier 
upon process 


enomenon occurring 


portant pl 


wal 


storage of protein contaming foods is the s 


interaction occurring between reducing sugars al 


pounds including  protems which carry. tree 


ups 


condensation of the amimo group 


simple 
carbonyl group of the sugar. This ts 
EXTENSIVE 
resuit 


hie 


of brown color, the cle velopment al 
terials. and undesirable odors and flavors 
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SAUCE BASE 


° 
° 
..» you're cookin’. . . Nothing 
else matches it... Only 
: Florasynth’s bases can stir your 
appetite so easily... and yet 
so economically . . . impart to 
your sauce an aroma and taste 
utterly irresistible . . . 


TRY A SAMPLE... 


EXECUTIVE OFFICES: 900 Van Nest Ave. 
ae (Box 12), Mew York 62, N. Y. 
Nae cnicaco 6 NEW YORK 62 LOS ANGELES 21 
A aw Cincinnati 2 Detroit « Dallas Memphis + New Orteans 12 


Gh 
St. Lovis 2 «+ San Francisco « San Sernardine 

ORATORIES INC Florasynth Labs. (Canada Lid.) Montreal, Toronto, Vancouver, Winn 

* Agents & Distributors in Mexico: Comsolmex S.A., Mexico 
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This is CONTINENTAL’S new 


dedicated to the production of 


The product of the handsome building pictured here will be more rapid improvement 
of cans and packaging methods, for the immediate benefit of Continental customers. 


This is the new multi-million-dollar research and development center of Con- 
tinental’s Metal Division, located in Chicago. It brings together under one roof 265 
creative-minded scientists and engineers. With as many more technicians and 
assistants, they function as a closely knit team—in developing better materials, 
processes and machines—and in taking a fresh, new look at package design. 


At their disposal are the most modern chemical, physical and engineering 
laboratories. Also contained in the 260,000 square feet of the center are complete 
pilot-plant facilities for checking out any individual proposal against considerations 
of cost, adaptability to present equipment, and good production practices. 


Backing up the new center are other Metal Division laboratories at New York 
and Hayward, Calif., the Central Research and Development Division facilities in 
Chicago, which handle long-range experimental work, and 18 field laboratories 


across the nation. 
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research and development center 


better cans and packaging methods 


To all our friends who pack 


FOOD... 
our doors and facilities are 


always open to you 


New developments in food containers will come to you faster than ever, now that our 
new Metal Division research and development center is working for you. Expect more 
ideas like our new cluster-beaded cans in #10, 46-0z., and *2% sizes. Or our Gripstrip* 
on coffee, shortening and meat cans and our Eas-E-Namel for luncheon meat cans. 
Look for more engineering advances like our 423-HCM—capable of closing up to 


1200 cans a minute. 


CONTINENTAL G, CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
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: (Continued from page 10) Executive Committee: Mr. Richard T. Nielsen, Northwest 
yi ing reaction impairs the nutritive value of the product Packing Company, 554 North Columbia Blvd., Portla 
Ly becau € it ti u th min id ly ine whi h ‘ irric Oregon; Mr | | VYolland, ¢ ontimental Can Company 
‘cause es ) ea oO sine ch carries 
. 1208 Yeon Building, Portland 4, Oregon 
i many of the free amino groups in the protein and renders 
a It was announced at the meeting that $100.00 had 


this essential amino acid unavailable for use by the 
been donated to the Ernest H. Weigand Award by the 


consumer. The rate of this reaction depends very much 
North Pacific Canners and Packers, Inc., 5200 5. | 


2% 


upon the concentration of reactants and upon the water 
content. The rate increases with increase in concentra- 
tion up to a certain point beyond which the water 
content becomes critical and the rate decreases with 
continued increase in concentration. It is often de 
sirable to choose conditions that minimize the browning 
reaction. In the case of milk products, the use of high 
temperature, short-time heat treatments offers consid 
erable promise in this direction. A great deal of work 
has been done on the proteins of foods, but a great 
deal more will be necessary to elucidate the problems 


in which they are involved, 


MOHAWK VALLEY .... 


(On May &, 1956, members of this section were guests 
of the Sterling Winthrop Research Institute at Rensse 
laer, New York. Members met at the Institute at 
6:00 p.m. for a social hour and dinner. 

Following dinner Mr. D. J. Hanor, Director of Per 
sonnel and Public Relations of the Sterling Winthrop 
Institute, spoke on the history and growth of the Com 
pany. Mr. Hanor had been with Sterling Winthrop 
since its early days and was able to give many interest 
ing sidelights on its history. 

\fter the talk, the members of the Section were taken 
on a tour of the Institute. Iach tour group was accom- 
panied by a guide who explained the function of the 
laboratories, pilot plant and numerous other excellent 


facilities 


OREGON .... 


The Section held its annual meeting in Portland, 
Oregon, April 20, 1956, at the plant of the American 
Can Company, 2127 Northwest 26th Street. The meet 
ing began at 2: 30 p.m. with a tour of the plant in which 
the different operations of manufacturing metal cans 
and paper milk cartons were observed. .\fter the tour, 
an informal question-and-answer period was held in 
which the different manufacturing operations were dis 
cussed. It was an interesting tour and the work done 
by the American Can Company in making the arrange 
ments was appreciated by the section membership. 

Fhe election of new officers was held with the follow 
ing results: 

Chairman: Mr. Alton C, MeCully, Research Director, Eu 

gene Fruit Growers Association, Eugene, Oregon 
Vice-Chairman: Mr. Alvin H. Randall, General Manager, 

United Growers and Producers Coop., Salem, Oregon 
Secretary-Treasurer: Dr. Oliver J. Worthington, Associate 

Professor, Food Technology Department, Oregon State 


College, Corvallis, Oregon 


M4 


McLoughlin Blvd., Portland 2, Oregon.’ This money 
will be given to an outstanding senior in Food Tech 
nology at Oregon State College next year. The [ernest 
Hi. Wiegand Award is sponsored jointly by the Oregon 
Section and the Food Technology Club of Corvallis 
Fhe members expressed their sincere appreciation to 
the North Pacific Canners and Packers for the genet 
osity of this organization. The meeting adjourned and 
reconvened at the Henry Thiele’s Restaurant, Portland 

Fhe guest of honor and speaker of the dinner meet 
ing was President LaVerne FE. Clifcorn. [le expressed 
his pleasure in being in the Pacitic Northwest and meet 
ing with the Oregon Section. Dr. Clifeorn told th: 
group that he was trying to instill pride in members tn 
belonging to the profession of Food Technology ; that 
it is one of the great professions and represents thre 
largest industry in the United States. Ile also dis 
cussed the subject of chemical additives in foods from 
both the legislative and Food Technologists’ aspect and 
emphasized the enormous problems encountered in de 
fining chemical additives. Dr. Clifcorn was interesting, 


stimulating, and warmly received by the members 


NEW YORK.... 


Antioxidants Play Vital Role in Protecting Our 
Food Supply. [low antioxidants, in combination with 
synergists and metal scavengers, combat deterioration 
in processed foods was the subject of two informative 
talks at the April 18 meeting of the New York Section 
of the Institute of Food Technologists 

Speakers were Mr. G. F 
tor, Vitamin Division, Hoffmann-La Roche Inc., Nut 
lev, N. J., and Dr. B. N. Stuckey, Research Division, 
Kingsport, Ten 


Siemers, Technical Dire 


Chemical Products, Inc 

In discussing water-soluble antioxidants, Mr. Siemers 
cited the role of ascorbic acid as a color-retention fac 
tor in frozen fruits, meats, vegetables and juices. Al 
though sulfur compounds are also effective, he called 
their applications limited, since they can destroy food 
values. 

\scorbic acid inactivates dissolved oxygen in milk 
and milk products to prevent rancidity. [Hlowever, re 
quired levels are high and its use is not universally 
permitted in this country. Curbing oxidized flavor in 
heer, and preventing off-flavors in irradiated foods. are 
other applications for ascorbic acid. 

In his talk on fat-soluble antioxidants, Dr. Stuckey 
described the use of various food-approved combina 
tions of phenolics in extending the shelf-life of fats, 
oils, cereal products, essential oils, nuts and confections 
lypes of rancidity occurring in fats and oils were ce 


(Continued on page 16) 
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NESTLE’S covers 
everything in chocolate 


For quality, for taste, for uniformity and consistently 
maintained superiority, one word covers everything 


in coatings, liquors and cocoas — Nestlé’s. Through the years 


as today, Nestlé’s has been the word for the finest 


in chocolate the world over. 


PETER’S* RUNKEL’'S NESTLEs 


2 WILLIAM STREET - WHITE PLAINS, N.Y. 


WAREHOUSES: 

Atlanta Cambridge, Mass. Chicago Cincinnati + Cleveland Dallas Denver: Detroit East Harttord, Conn. 
Fulton, N.¥.—Factory * Jacksonville * Kansas City, Mo. * Los Angeles * Milwaukee * Minneapolis * New Orleans 


New York Philadeiphia - Pittsburgh + Portiand, Ore. St.Louis Salt Lake City San Francisco Seattle 
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(Continued from page 14) 
tailed, along with mechanisms of oxidation and anti 
oxidant action 

(Of special interest were graphs of test data showing 
relative effectiveness of basic antioxidants and anti 
oxidant mixtures in stabilizing lard and corn oil, also 
pastry, crackers, and potato chips made with these 
products. Tests were conducted by the \ctive Oxygen 
Method and the Schaal Oven Method. 

Results indicated that the best all-around antioxidant 
generally is a combination of basic antioxidants and a 
synergist or metal scavenger to inactivate trace metals. 

Dr. Stuckey emphasized that most of the complaints 
from the use of antioxidants in fats and oils are due to 
inadequate mixing of the antioxidant into the fat. Much 
of the discoloration usually attributed to propyl gallate 
can be corrected by proper blending. 

Under certain conditions, however, water coming in 
contact with the fat will leach propyl gallate and cause 
discoloration due to iron contamination. Therefore, 
every effort should be made to get complete dispersion 
of the antioxidant into the fat. 


GREAT LAKES). 


Plant Trip. Forty members met at ten o'clock in 
the morning, April 20, at Windsor, Ontario, to take a 
trip through the plant of Hiram Walker & Sons. The 
members saw the grain grinding operation, the cookers, 
fermenters, distillation and the reclaiming equipment 
and methods used by this up-to-date distillery. At the 
conclusion of the tour, Mr. Bain, their chief chemist, 
welcomed the group to the plant, explained some of the 
operations and answered questions from the members. 


Technical Session. ue to a large attendance at the 
meeting, it was found necessary to hold the Technical 
Session at Assumption College in Windsor. The four 
speakers from the Department of Agriculture did an 
excellent job in presenting the work of their particular 
Departments 

iy. A. Hi. Jones, Food Microbiologist of the De- 
partment of Agriculture, Ottawa spoke briefly on 
methods of processing; pickling and brining with a 
reference to some of the work which his Department 
has done along this line; concentration of Tomato 
Paste; the tests made on fungicidal paints and in 
closing referred to the work which his Department is 
doing on thermoacidurans. 

Dr. W. D. Powrie, Senior Food Technologist, from 
the Horticulture Division of the Department spoke 
on “A Food Technologist Looks At Canadian Canning 
Problems.” In opening his remarks, Dr. Powrie spoke 
on developments of new products and work done to 
improve old products. He spoke particularly about the 
need for consistent high quality and particularly the 
work which has been done by his Department to im- 
prove the quality of Apple Juice. Some of the investi- 
gation on the effect of storage of ripe apples was 
covered in detail. In summing up the operation of his 
Department, he expressed the aim that they hoped to 
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improve the quality of Canadian canned products 
working closely with industry. 

Dr. H. L. Gray, Head of Stored Products Insect 
Unit, Department of Agriculture, Ottawa, spoke on 
“How To Improve Sanitation in Flour Mills, Gram 
Storages and Various Food Manufacturing Iestablish 
ments.” In his opening remarks, Dr. Gray pointed out 
that the loss from insect infestation amounts to some 
$500,000,000.00 annually in the United States. Il 
spoke about the resistance which certain insects develop 
toward new sprays. In discussing the problem of keep 
ing infestation at a minimum, Dr. Gray emphasized 
that what was needed was a good man who ts patient, 
thorough and persistent. This man working at frequent 
and regular intervals, could help to keep down insect 
infestation. In illustrating this point, Dr. Gray men 
tioned that to keep flour beetles in a mill at a static level, 
it was necessary to kill 99% of the adult population 
every month. The need for good housekeeping and 
good layout in building a plant was emphasized by the 
speaker. 

Dr. A. G. O. Whiteside, Cerealist from the Cereal 
Crops Division Department of Agriculture, (ttawa, 
spoke on “What Our Experimental Milling and Baking 
Tests Have Revealed.”. Mr. Whiteside spoke about the 
breeding program at the Department of \griculture 
and emphasized the care which must be taken im ce 
veloping new varieties by telling about the development 
of the variety Selkirk. The speaker told about the pro 
duction of the Selkirk seed in 1949, its re-selection in 
1953 and its licensing in that same year. In 1955, 
3 million acres of this wheat was grown in Western 
Canada. In the speaker's estimation, some 7 out of 20 
million acres will be grown in the vear 1956. Thi 
importance of high quality wheat was emphasized and 
the pieces of equipment which are used in the Divi 
sion’s Laboratories to check the quality of wheat were 
shown on slides. 

Business Meeting: The Business Meeting of tly 
(sreat Lakes Section, Institute of Food Technologists 
was called to order by the Chairman, Mr. George 
\lexander at 5:25 p.m. at Assumption College on 
\pril 20th. 

\fter the reading of the minutes, the ‘Treasurer's 
report was read and accepted on motion of W. | 
Robertson and seconded by Karl Envoldsen 

The Chairman of the Membership Committee, Karl 
Envoldsen, made a short speech to the membership 
outlining the broad scope of the [FT and the importance 
of our meetings as a training ground for new technolo 
gists. 

The Secretary then asked for any news items and 
the Chairman thanked the speakers of the afternoon 
for their splendid papers. 

The meeting adjourned at 5:40 p.m. 

Dinner Meeting: The dinner was held at the |’rince 
Edward Hotel at 6:30 p.m. with 56 members in at 
tendance. Several door prizes given by Canadian Food 
Processing Companies and the Dominion Glass Com 
pany of Canada were presented. The gift package 
given to each member attending was donated by Cana 


(Continued on page 18) 


| 
| 


New York Philadeiphia Pittsburgh + Portiand, Ore. St. louis Salt Lake City © San Francisco + Seattle 


ONLY BY THE USE OF GOOD FLAVORS can you be sure that your table desserts will 
enjoy continued and growing acceptance by the consumer-buyer. FRITZSCHE’S FINE FLAVORINGS 
will enable your corn starch and instant puddings, your pie fillings and custards to fulfill the 
promise of mouthwatering-goodness their tempting appearance suggests. Remember: Your 


product is ONLY as good as its FLAVOR! 


For helpful information on the flavoring of PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N.Y. 

bESSERTS or other food or beverage products, BRANCH OFFICES and *STOCKS: Atlante, Georgia, Bostow, Massachusetts, “Chicago, Illinois, Cincinnati, 

write our Flavor Division, Dept. FT. Obio. “Los Amgeles, California, Philadelphia, Penmsylvania. San Francisco, Califorma, St. Lows, Missouri, 
Montreal and *Toronto, Canada end * Mexico, D. F. FACTORY: Clifton, N. | 
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(Continued trom page 16) 
dian Canners Limited, through the kindness of Doctor 
Larry White of that Company. 
\iter the dinner, Dr. C. A. Morrell, Director of the 
Food and Drug Directorate of the Department of Na 
tional Health and Weliare, Ottawa, spoke about the 


responsibilities of the Food and Drug Directorate for 


public health lhe speaker discussed the differences 
between Canadian and American Food Laws and 
pointed out that in Canada the aim of the Food and 
rug Directorate was to see that the public have safe, 
clean, wholesome food, well packaged and at a reason- 
able cost. Commenting on the old adage that what you 
don't see won't hurt you, Dr. Morrell stated the position 
of the Directorate—“We do not believe that sterilized 
hlth is food.” 

Discussing additives to foods, Dr. Morrell pointed 
out that in the old days a chemical was added to cheat 
the customer but today additives are put in foods for a 
more specific reason, particularly to add shelf life to the 
product. In discussing the use of antibiotics in foods, 
the speaker asked the question as to whether it was 
Wise to accept the temporary advantages of antibiotics 
in foods. “We should continually ask ourselves if the 
risk is worth while.” 

Acknowledgment: Jhe /ixecutive Committee of 
the Great Lakes Section wishes to thank Mr. C. Hamil 
ton Kenney, Information Service, Canada Department 
of Agriculture, Ottawa, and an Associate Editor of 
Foop for his counsel planning. the 
speakers’ program for the “Canada Day” meeting. 


FLORIDA.... 


Year’s Activity of Florida Section in Review. 
rhe first meeting of the Section was held on October 
15, 1955, at the Fontainebleau, Miami, at the close of 
the Canners’ Convention (Florida). Mr. C. D. Green- 
leaf, National Canners’ Association, presented a paper 
prepared by Dr. Howard L. Stier, also of the National 
Canners’ Association, entitled, “Usage of Statistical 
(Juality Control in the Food Industry.” 

The next meeting was held on December 15, 1955, 
at Pearce’s Restaurant, Orlando. Following dinner, 
Col. Paul Logan, director of research of the National 
Restaurant \ssociation, discussed, “Development and 
Problems of the Public Feeding Industry.” 

(n January 12, 1956, a Section meeting was held at 
the Auditorium of the Citrus Experiment Station, Lake 
\Mlired. Mr. George ©. Sampson, district supervisor of 
the American Can Company, with the aid of colored 
slides, presented the results of the atomic tests in which 
he took part, which was “unclassified material.” 

The Section held two regular meetings in February. 
The first was held on the 7th, at the Columbia Res- 
taurant in Tampa. Following dinner, Mr. R. L. Lloyd, 
director of research of \merican Maize-Products Com- 
pany, spoke on “Recent Research Developments in 
Sugar.” The second meeting was held at the Park 
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Restaurant, Winter Haven, on the 29th, when Dr 
Hugh Mottern, manager of research labs of Kraft 
Foods Company, Chicago, spoke with the aid of mov 
ing pictures on the subject, “Cheese Making—ld and 
New.” 

Qn March 15, a meeting was held following dinner 
at the Park Restaurant in the Auditorium of the Citrus 
I:xperiment Station, Lake Alfred. Mr. K. C. Tucker, 
manager of Food Industries Division of Oakite Prod 
ucts, New York, spoke on “Sanitation Agents and 
Their Action.” During this meeting, the Nominating 
Committee was named. 

The next meeting was held on April 18 at Morrison’s 
Cafeteria and Restaurant, Tampa. There was no 
planned speaker for this meeting. The meeting was set 
aside for the discussion of business of the Section 

Che last meeting of the year was held on May 17 in 
the San Juan Hotel Ballroom, Orlando. Following 
dinner, the results of balloting for new officers was an 
nounced by the chairman of the Nominating Committee, 
Mr. Robert Olson. The officers for 1956-57, to take 
office on July 1, are as follows: 

Chairman: Mr. W. Clifford Scott 

Vice Chairman: Mr. C. W. DuBois 

Secretary-Treasurer: Mr. Omar McDuff 

Councilor: Mr. Donald O'Brien 

Executive Committee: Mr. Wilbur Enns. Mr. James Bor 

nell, 2 years; Mr. Howard Trumm, Mr. W. G. Mitchell, 
l year remaining. 

There were two speakers for the evening. Mr. John 
ox, president of Minute Maid Corporation, spoke on 
“What Management [Expects of Its Technical Staff.” 
The second speaker was Mr. Willard H. Biedler, di 
rector of research of C. H. Musselmann Company, who 
discussed, “What a Technical Staff Can Do for Man 
agement.” This was the largest meeting of the season 

This Section drew up during the year a new consti 
tution, together with a new set of by-laws, which were 
formally adopted on February 29 and May 17, respec 
tively. Two new committees have been formed. One 
is a committee entitled, “Citrus Products Research 
Committee.” The other is the “Public Relations Com 
mittee.” 


The annual business meeting of the Dixie Section 
was held May 18th and the following officers were 
elected for the 1956-57 term: 
Chairman: T. W Kethley, Engineering Expt. Station 
Georgia Institute of Technology, Atlanta, Georgia 

Vice Chairman: A. S. Perry, Food Consultant, 312 Ponee de 
Leon Ave., N. E., Atlanta, (Georgia. 

Secretary-Treasurer: Carroll F. Neff. 

Councilor: J. G. Woodroof, Food Processing Division, 
Georgia Expt. Station, Experiment, Georgia 


The Honorable Phil Campbell, Commissioner, Geor- 
gia Department of Agriculture, and Mr. Paul Jolley, 
Director of the Inspection Division, were the speakers 


(Continued on page 20) 
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every old crow thinks her babe 


“Mother-Love” sometimes, and quite naturally, 
rationalizes the poor sales behavior of a food product 
where flavor and eye appeal may be out-of-step with 
changes in consumer preferences. 
It is important to know the truth about your product.. .it 
is just as important to know what to do about the truth! 
May we suggest “Better Check with STANGE and Be Sure?’ 


The WM. J. STANGE CO., Manufacturers of 
Seasonings and Food Color, extends to the Food 
Industry a three-fold service involving Flavor 
and Color Improvement—Product Development 

New Product Suggestions. Any or all three 
services are available through a Stange repre- 


sentative or by letter. 


50-4 MICROGROUND SPICE CREAM OF SPICE SOLUBLE SEASONING GROUND SPICE 
NDGA ANTIOXIDANT PEACOCK BRAND CERTIFIED FOOD COLOR 
WM. J. STANGE CO. 
Chicago 12, Ill Paterson 4, N. J. Oakland 21, Calif. 


CANADA: Stange-Pemberton, Ltd.—New Toronto, Ontario 
MEXICO: Stange-Pesa, S. A.— Mexico City 


‘ 
~ 


FOOD TECHNOLOGY, JULY, 1956 


(Continued from page 18) 
for the May 18th meeting which was held at the Chero- 
kee Hotel, Atlanta. The topic was “Foods and Food 
Inspection in Georgia.” 


PHILADELPHIA.... 

The April meeting was held at the Ross House and 

was devoted to the celebration of the 50th Anniversary 

of the Federal Food and Drug Administration. Mr. 

C. S. Brinton, retired and former Chief of the Phila- 

delphia District of the Federal Food and Drug Adminis- 

tration, presented an interesting review of the activities 

as a chemist when he worked with Dr. Wiley’s “Poison 

Squad” prior to 1906. We were brought up to date on 

the activities of F. D. A. by six members of the Phila- 

delphia District. 

New officers elected for year 1956-57 : 

Chairman: E. C. Dryden. 

Vice Chairman: John Crimmins. 

Secretary: Norman Kramer. 

Treasurer: Fred Jacobson. 

Councilor: Rene Pouchain. 

Alternate Councilor: Richard Foster. 

Executive Committee: R. Mullan, L. Darlington, G. D. Boyd, 
A. D. Bowers. 


Resolution to National IFT. Mr. Carl Pratt, Com- 
mittee Chairman, reviewed a resolution which in the 
main requests the National President of IFT to appoint 
an ad hoc committee to study the possibilities of, and 
to make recommendations concerning, the establish- 
ment of a Food Industry “Contact” or Liaison com- 
mittee for purposes of maintaining closer contact with 
the Federal Regulatory Agencies on problems of mu- 
tual interest. The resolution was approved and sub- 
mitted to the National IFT. 


May Meeting—Tour of Supermarket 

On May 15, 1956, the Section met at Heller’s Colonial 
Dining Room, 3729 Spruce Street. Mr. Paul Cook, 
Hlead of Store Operations, Penn Fruit Co., was the 
speaker. “Modern Supermarketing the Penn Fruit 
Way” was the title of his address. After the close of 
the talk, the meeting adjourned to the Penn Fruit Mar- 
ket at City Line Ave. and Conshohocken State Road for 
a conducted tour of the market. Store officials were on 
hand to answer questions during and after the tour. It 
was a pleasant and rewarding tour. 

The final meeting of this year’s activities was held at 
Helier’s Colonial Dining Room on May 15. ‘Theme of 
the evening was: “Merchandising of Food in the Super- 
Market.” 

Mr. Paul Cook, Head of Store Operations of Penn 
Fruit Co., a large supermarket chain, presented an 
interesting and informative talk on the various aspects 
of “supermarketing.” In the selection of a location for 
such a store he related it was essential to extensively 
study the area for population densities and road access. 
A store in such a densely populated area usually relies 
on a half-mile radius for its greatest amount of business, 
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and eight thousand families in the area are considered 
to be the minimum number to financially break even. 
In the Philadelphia area with one new supermarket 
opening every week, it was surprising to learn that 
individual independent stores still draw fifty percent of 
the available business. Other equally revealing aspects 
were that one and one-half percent net profit after taxes 
and eighteen percent gross profit were expected in such 
a supermarket operation. In a typical store, seventy- 
five percent of the business is done in less than two 
days, and there are approximately ten thousand dif- 
ferent items available on the shelves. According to Mr. 
Cook, the transition from the small store to the super- 
market was primarily the result of: (1) packaging 
revolution, (2) automobile driving by women, and (3) 
the presence of an efficient refrigerator in almost every 
home. 

Following the talk the group was taken on a con- 
ducted tour of one of the newer Penn Fruit Super- 
markets where we had the opportunity to hear Mr. 
Cook answer the questions of an enthusiastic, inquisi- 
tive group. 


PERSONNEL 

Two honors have recently been conferred upon Mr. 
Joun H. Narr of Thomas J. Lipton, Inc. Following 
the meeting of the professional group at Boston, May 
9-11, he assumed office as president of the American 
Institute of Chemists. On May 17, he took office as 
president of the Association of Research Directors, a 
society composed of research administrators from 
seventy-five companies, located in the Eastern states, 
with research divisions having problems in common 
with regard to research administration. 


Dr. Bruce H. Morcan was recently appointed 
Deputy for Radiation Preservation, Office of the Scien- 
tific Director, Quartermaster Food and Container Insti- 
tute for the Armed Forces, Chicago. The position 
carries primary responsibility for the government effort 
in the radiation preservation of foods, it was announced, 
and includes not only that of the Department of Defense 
but of other agencies such as the Department of Agri 
culture, AEC, and the Department of Health, Educa- 
tion, and Welfare. 


In recognition of his professional accomplishments 
during a distinguished scientific career, Dr. CHARLES 
N. Frey, former president of IFT and lecturer and 
consultant at the Massachusetts Institute of Tech- 
nology, will receive the 1956 Honor Scroil of the New 
York Chapter of the American Institute of Chemists 
Dr. Frey, for many years director of research and 
development of [leischmann Laboratories, Standard 
Brands, Inc., receives the award at the AIC annual 
meeting, June 7, at the Commodore Hotel, New York 
City. 

Dr. CLARENCE STERLING of the Department of Food 
Technology, University of California at Davis, will 
spend a sabbatical year in England and in Holland. fi 
address in England will be the Department of Botany, 
lhe University, Leeds 2, England. 
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"*DOOR TO DOOR’’ 
SALESMAN 


Your customer goes to the store and brings 
your food product home. Packaging, promo- 
tion or impulse buying may account for this 
first time sale. But you haven't really sold her 
— not yet! You've just contacted her. Only 
quality food with unique taste-appeal can be 
counted on to bring her back again and again 
—and keep those registers ringing. Flavor goes 
out of the store with your customer—it goes to 
the table and becomes in essence your per- 
sonai “door to door"’ salesman. The final im- 
pression this salesman creates decides the 
ultimate fate of your product. Let the D&O 
Flavor Laboratories make your silent sales- 
man, FLAVOR, the best you've ever had! 


Write for copy of new Flavor Catalog 
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Our 157th Year of Service 


DODGE & OLCOTT, INC. 
180 Varick Street * New York 14, N. Y. 


Sales Offices in Principal Cities 
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SOY FLOURS 
SOY GRITS 
A boon to bakers and the food 
rocessing industry. Staley’s Soy 
‘lours add high quality protein 
value to all food products. (2 lbs. 
of Staley’s Soy Flour pack the 
protein content of 6 dozen eggs.) 
Soy flours help to retain moisture 
and freshness, add to body and 
texture and bring out color and 
flavor. Lecithinated soy flour 
supplies needed emulsifier and 
antioxidant properties. Staley’s 
Soy Flours offer desirable proper- 
ties to industrial users, too, in 
paint, insecticide, linoleum, ply- 
wood, and paper coating fields. 
Processed by special solvent 
extraction methods, 5 kinds of 
Staley’s Soy Flours are available. 
Your Staley representative will be 
glad to discuss your needs and 
recommend the grade best suited 
for your process. Or write for 
complete data. 
For information about other Staley 
products; Lecithin, Leucine, Phytic 
Acid, Inositol, Tyrosine, MSG, HVP, 
Calcium Phytate, Amino Acid Mix- 
tures, Corn Steep Liquor and Fermen- 
tation Nutrients, write: 


ANNIVERSARY 


A. E. Staley Mfg. Co. 
DECATUR, 
ILLINOIS 
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Staleys 


SELECTED ABSTRACTS... 


Compiled by H. A. Campbell 


ANALYTICAL METHODS 


Gas chromatography growing. 

Chem. Eng. News, 34, 1692-6 (1956). 

A discussion of the mechanism of vapor 
phase chromatography, the instruments 
manufd. for its application, and its present 
and potential uses. Its advantages of 
speed, low cost, and easily interpreted 
results reinforce its suitability for analy 
sis of mixts. encountered in the food, 
chem., and petroleum industries. Predic- 
tion is that it will find wide application 
to continuous or intermittent plant process 
stream analysis. 


A spectrophotometric method for the de- 
termination of cationic detergents. 
Few, A. V., AND Ottewit, R. H. 
(Dept. Colloid Sci. Cambridge Univ.) 
J. Colloid Sci., 11, 34-8 (1956). 

Method depends upon formation of a 
complex between the detergent and an 
anionic dye, and the quant. extn. of the 
complex into an org. phase in which th 
dye itself is insol. The intensity of the 
color in the org. phase is then directly 
proportional to the concn. of detergent 
Analysis is suitable for cationic deter 
gents in aq. soln. at conens. of ca. 10° M; 
it is insensitive to wide variations in pH 
and salt concn. of the detergent soln. 


Analysis of mixtures of the condensed 
phosphates by ion-exchange chroma- 
tography. II. Mixtures of ortho, 
pyro, tri-, tetra-, trimeta-, and tetra- 
metaphosphates and Graham’s salt. 

Peters, T. V., AND RIEMAN, W. 
(Ralph G. Wright Chem. Lab., Rutgers 
Univ., New Brunswick, N. J.). Anal. 
Chim. Acta, 14, 131-5 (1956). 

When a mixt. of condensed phosphates 
is eluted on a column of Dowex-I with 
various concns. of KCl buffered at pH 
5.00, appropriate fractions of the eluate 
contain (1) orthophosphate, (2) pyro- 
phosphate, (3) triphosphate, (4) a mixt. 
of tetra- and tetrametaphosphates, and 
(5) trimetaphosphate. A similar elution 
with eluants buffered at pH 9.00 yields 
eluate fractions contg. (1) a mixt. of 
ortho-, pyro-, tri-, and tetraphosphates, 
(2) tetrametaphosphate, and (3) trimeta- 
phosphate. In both elutions, Graham's 
salt is retained on the column until it is 
treated with HCl, thus two elutions serve 
for the detn. of the 7 constituents. 


Rapid colorimetric methods for simulta- 
neous determination of total reduc- 
ing sugars and fructose in citrus 
juices. 

Tine, & .V. (Florida Citrus Expt. Sta., 
Lake Alfred, Fla.). J. Agr. Food Chem., 
4, 263-6 (1956). 

The finding that fructose is completely 
oxidized in a carbonate-phosphate buffer 
contg. ferricyanide at 55° C., while glu- 
cose is not oxidized, is used to distinguish 
the content of these two sugars. 


BIOLOGICAL SCIENCES 
BIOCHEMISTRY 
Significance of “heat-activated” enzymes. 

Swartz, M. N., Kapitan, N. O 
Frecu, M. E. (McCollum-Pratt Inst 
Johns Hopkins Univ., Baltimore, Md 
Science, 123, 50-3 (1956). 

\ discussion of the mechanism of heat 
activation of enzymes with emphasis o1 
the possible mechanism of cellular regula 
tion involving the synthesis by the ce 
ot specific enzyme inhibitors 


Chromatography of proteins. I. Cellulose 
ion-exchange adsorbents. 

Pererson. E. A., AND Sopser, H. A 
(Lab. Biochem., Natl. Cancer Inst 
Bethesda, Md.). J. Am. Chem. S ; 
751-5 (1956) 

Describes the prepn. of ion-exchang: 
adsorbents from cellulose under 
tions such that phys. properties suitabl 
for column chromatography are mai 
tained. These adsorbents possess high 
capacity tor the adsorption of protein 
yet permit elution under mild conditi 
Titration curves are presented 


A simplified preparation of »-arginine. 
Birnpaum, S. M., Winitrz, M 
GREENSTEIN, J. P. (Lab. Biochem., Nat! 
Cancer Inst., Bethesda, Md.) Arch 
Biochem. and Biophys., 60, 496-8 (1956 
Renal acylase I was allowed to act uy 
on acetyl-pL-arginine to produce AcOH 
L-arginine and acetyl-p-arginine. ( 
# the digestion mixt. gave the very in 
sol. acetyl-p-arginine in high yield and 
purity. Hydrolysis of the latter compd 
with HCI] yielded p-arginine-HCl near 
juantitatively 


Reactions of glucose with lysine. 

Fork, J. (Natl. Inst. Health 
Bethesda, Md.) Arch. Biochen md 
Liophys., 61, 150-7 (1956). 

The fluorodinitrobenzene method, i 
conjunction with paper chromatography 
and paper ionophoresis, was used to idet 
tify the sites of reaction of glucose w 
lysine and to measure the rates of reactiv 
During the storage of lysine with gl 
at pH 8.5, 37° C., and 70% relativ 
midity, the a- and e-amino group 
lysine reacted with glucose at equal rat 
\ large excess of glucose (8 mol 
amino group) caused no change in ré 


action rates of the amino group 
lysine. 
The reaction of wool keratin with alkali. 
3LACKBURN, S., AND Lee, G. R. (Wool 
Ind. Res. Assoc., Leeds, Engl.). Biochim 
et Biophys. Acta, 19, 505-12 (1956) 
Amino acid analyses on normal wool 
and wool treated with boiling alk. butfers 
have been made by the method of Moors 
and Stein. The only amino acid to un 
dergo appreciable destruction was cystine ; 
serine and threonine were destroyed to a 


(Continued on page 24) 
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How Sunkist helps you... 


In every field of food processing, new contributions are being 
made toward tomorrow’s better foods. Look at these typical Exchange 


Brand developments, based on 50 years of Sunkist research. 


EXCHANGE 
OIL OF LEMON 


Unmatched quality and flavor 
that come only from 

quality California lemons 
grown and skillfully 
processed by exacting 
Sunkist standards. The 
4-to-1 favorite over all other 
lemon oils combined! 


EXCHANGE 
OIL OF ORANGE 


By far the best orange 
oil by any laboratory 
measurement. Always 
consistent, richer in 
flavor strength and more 
intense in aromatic 
constituents. Standard 
the world over for orange 
flavor excellence 


EXCHANGE 
PRESERVER’S PECTIN 


Here is even jell strength 
that guarantees a more 
consistent, uniform, finished 
product ...a smooth, 
perfect texture and 
complete reliability 
in setting control. 


EXCHANGE 
LOW METHOXYL PECTIN 


A natural fruit pectin that 
jells without sugar 
Completely tasteless, permit- 
ting the use of the most 
delicate flavors allows 
the natural juicy fruit flavor 
to come through. Controls 
“running” or “weeping” 

in pies when cut. Famous 
too for aspics, jellied fruit 
or vegetabie salads, 
dietetic preserves 
or non-sugar jells. 


EXCHANGE 
LEMON JUICE 


Brings out the natural flavor 
of any food product. A 
superior acidulant in the 
preparation of mayonnaise, 
fruit cocktail, figs, fruit 
nectar, prunes and other 
heavy-syrup products. Highly 
effective as an anti-oxidant 
in processing frozen foods, 
particularly frozen fish 
products. Available in 
concentrated or single 
strength form. 
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maller extent. Determination of lan 
thionme in a number of wools treated 
with alkali under differing conditions 
showed that for every cystine residue 
attacked during the alk. treatment one 
residue of lanthionine is produced. Dur- 
ing the degradation of cystine, therefore, 
reactions other than lanthionine forma- 
tion do not take place to any appreciable 
extent 
MICROBIOLOGY 

Metabolism of carbohydrates by Pseudo- 

monas saccharophila. II. Nature of 

the kinase reaction involving fruc- 

tose. 

Patteront, N. J., Contopoutou, R., 
Doupororr, M. (Dept. Bacteriol., 
Univ. Calif., Berkeley). J. Bacteriol., 71 
202-7 (1956) 

Fructose-adapted mutant strains of 
Pseudomonas saccharophila contain a 
“mannose isomerase” which interconverts 
fructose and mannose. Fructose is phos 
phorylated with adenosine triphosphate 
to fructose-6-phosphate. The kinase is 


specific and distinct from the kinase (s 
involved in the phosphorylation of glu 
cose and mannose. Fructose-1-phosphat 
is not the initial product of phosphoryla 
tion and neither adenosine diphosphate 
nor glucose have a significant inhibitory 
effect on the reaction. Mannose can be 
phosphorylated slowly by fructose 
adapted strains The wild-type strain 
grown on maltose, which contained neither 
mannose isomerase nor fructokinase was 
shown to phosphorylate mannose to man 


nose-O phosphate 


NUTRITION 


The effect of low temperature and dietary 
calcium upon magnesium require- 
ment. 

Hecstep, D. M., Vitare, J. J., AND 
McGratu, H. (Dept. Nutr., Harvard 
Med. Sch., Boston, Mass.). J. Nutr., 58, 
175-88 (1956) 

Growth studies with weanling albino 
rats show that the Mg required per g. of 
diet to promote equal gains in wt. appears 
to be about 4 times higher at an environ- 
mental temp. of 55° F. than at 78° F. 
Since the max. rate of gain is less at the 
lower temp., the difference in the amt. 
required for max. gain is about twofold, 
25 mg. per 100 gm. at 78° F. compared 
to 50 mg. per 100 gm. at 55° F. High Ca 


diets were detrimental at low Mg in- 
take 


Relations between diet and atherosclero- 
sis among a working population of 
different ethnic origins. 

Epstetn, F. H., Simpson, R., AND 
Boas, E, P. (Res. Dept., Sidney Hillman 
Health Center, New York 3, N. Y.). 
im. J. Clin. Nutr. 4 (1), 10-19 (1956). 

Data on the caloric and fat intake of an 
unselected working population are pre- 
sented Fat intake was related to the 
frequency ot aortic atherosclerosis in 
men but not in women. Obesity per se did 
not appear to predispose to coronary or 
aortic atherosclerosis Men but not 


women on a high fat diet showed higher 
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serum chlosterol levels. Some aspects of 
the relation between diet and = athero 


sclerosis are discussed 


Clinical use of sorbitol as a sweetening 
agent in diabetes mellitus. 

SHuMAN, C. R., Kemp, R. L., Coyne, 
R., anp Wout, M. G. (Temple Univ 
Med. Sch., Phila., Pa.). dm. J. Clin 
Vutr., #4 (1), 61-7 (1956). 

A palatable “ice cream” prepn. in 
which sorbitol was used as the sweetening 
agent in place of sucrose was fed to 38 
diabetic patients. The slow absorption of 
sorbitol, and its conversion to fructose 
and glycogen prior to its availability as 
glucose had led to consideration of this 
substance for use as an adjunct in diabetic 
diets. In mild and moderately severe 
patients, the feeding of sorbitol ice cream 
as an addn. to the usual diet did not sig 
nificantly alter the diurnal blood glucos« 
values. It is possible that sorbitol ice 
cream may be permitted in the diet of 
the diabetic without substitution for its 
caloric equivalent 


Intestinal absorption and hepatic uptake 
of radioactive vitamin B,. in various 
age groups and the effect of intrin- 
sic factor preparations. 

Griass, G. B. J., Gotpstoom, A. A., 
Boyp, L. J., Laueuton, R., Rosen, S., 
Ricu, M. (Dept. Med. and Gastro 
enterology Res. Lab. of N. Y. Med. Coll. 
Flower and Fifth Ave. Hosp. New 
York). Am. J. Clin. Nutr., 4, 124-33 
(1956). 

Measurement of the hepatic uptake of 
orally administered Co”-labeled vitamin 
Bi in 60 individuals, 18 to 90 yrs. of age, 
showed a wide range of variation in the 
intestinal absorption of vitamin By. More 
individuals in the older group had an in.- 
paired intestinal absorption of vitamin 
3.2. The addn. of a potent intrinsic factor 
prepn. increased the hepatic uptake of 
radioactive vitamin By in almost one-half 
of the cases in all age groups. Especially 
notable was the increased hepatic uptake 
of individuals of the older age group hav- 
ing a decreased or abolished gastric 
acidity. 

Vitamin B,.. deficiency in vegetarians. 

Nutr. Revs., 14, 73-4 (1956). Symp- 
toms of vitamin B,: deficiencies have been 
noted in people who have been subsisting 
for years on a vegan diet. Children are 
apparently more adversely affected by 
the diet than adults. 


What the homemaker knows about nutri- 
tion. II. Level of nutritional knowl- 
edge. 

Younc, C. M., Watpner, B. G., 
Berresrorp, K. (Sch. Nutr., Cornell 
Univ., Ithaca, New York). J. Am. Dietet. 
Assoc., 32 (3), 218-22 (1956). 

Evidence indicates the homemaker 
knows more about nutritional values of 
meat, fish, and poultry, of potatoes, of 
other fruits and vegetables than about 
other items in the diet. They do not dis- 
criminate between values in different 
kinds of fruits and vegetables. Greatest 
need for more nutritional knowledge is in 
regard to: ascorbic-acid-rich fruits and 


vegetables ; carotene-rich fruits and ves 
tables ; adult need tor milk: nutritiona 
value of breadstuffs and cereals and 
butter and fortified margarin 


Lysine and tryptophan content of pro 
teins and their utilization for human 


growth. 
ALBANESE, A. A., R. A 
Hype, G. M., anp Onrro, | 


Nutr., 4, 161-8 (1956) 


Data are presented to show that tl 


carcass analysis procedure proposed by 
Mitchell may be valid for evaluating | 
man growth needs for some essentia 
amino acids. Available evidence indicat: 
that the utilization of proteims increas 
as their lysine and tryptophan content 
approached that of muscle tissue, lysit 
tryptophan (L/T), value of 6.3. Al 
the nutritive value of some products wit! 


a low L/T ratio was improved | 
addns. of lysine Improved nutritio 
terms of body wt. change general! 
curred in a total of 27 infants whe | 
ratios of 6.0-7.0 were maintained by | 
administration to diets which provided a 
min. of 100 cal. and 3.5 gm. of protei 
kg. per day. Lysine supplementatior 
wheat gluten increased its nutritive value 


to that of milk proteins 


Canine and human gastric digestion of 
proteins in vivo. 

Nasset, E. S., anp Davenport, A 
J Appl Physiol., 7, 447 (1954 ly 
Clin. Nutr., 4, 188-9 (1956). 

When gastric juice was collected frot 
dogs, at least 15 microbiologically avail 
able amino acids were present. Alt 
lysine and tryptophan are absent fron 
zein, they were always found in gastric 
contents, no matter what protein test mea 
was fed. A rather complex mixt 


amino acids is, therefore, presented to the 
duodenum from the stomach. Part of 
these are secreted as free acids. Hydr 


sis of ingested protein, as well as en 
zymes and proteins present in saliva ar 
gastric juice also furnish amino acids 


Dental caries in the albino rat in rela- 
tion to the chemical composition of 
the teeth and of the diet. II. Vari- 
ations in the Ca/P ratio of the diet 
induced by changing the phosphorus 
content. 

Wynn, W., Hacot, J., Bentiey, K. D, 
anpb Law, M. L. (Dept. Physiol., Emory 
Univ., Ga.). J. Nutr., 58 (3), 325-33 
(1956). 

Quadruplicate groups of litter mate al 
bino rats were fed from weaning on cario 
genic diets in which 4 different Ca/P 
ratios were tested; the ratio was changed 
by maintaining the Ca concen. at a const. 
level and varying the P. In one expt. in 
which the animals were desalivated, there 
Was a progressive decrease in the caries 
score as the Ca/P ratio was decreased 
from 1:0.5 to 1:2. In a second expt. in 
which the animals were not desalivated 
in order to avoid the complications of 
caries over the same feeding period, the 
N, Ca, P, Mg, fluoride and CO, content 
of the teeth was the same on each of the 
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IMITATION 
BANANA 
FLAVOR 
No. 3512 


Another top quality produet 


information on the use of this 


our produet will be supplies 


Plant and Laboratories, Totowa, New Jersey 
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Insure Uniform 
Quality Cooking 
DOUBLE-CHECK 
with COOK-CHEX 


The Easy-To-Use 
Cooking Indicator Tag 


When a Cook-Chex is attached to a 
retort basket... Anyone in your plant 
can double check, at a glance, two im- 
portant facts! 


1 The basket has, or has not, been 
through the cooking process. 


® it has, or has not, been subjected 
2 to proper cooking conditions. 


These two facts are important to you 
because they eliminate the usual prob- 
lems of: a wrong cook schedule, keep- 
ing baskets in sequence, and the pos- 
sibility of “losing” uncooked baskets! 


Easy-to-use Cook-Chex signal these es- 
sential facts automatically! Cook- 
Chex, produced with a purple chemical 
ink, turn color to green only after your 
proper cooking conditions have been 
achieved. Cook-Chex react to precise 
conditions of temperature, steam and 
time; and, may be ordered to meet 
your specific cooking requirements. 


Cook-Chex are also excellent as a low 
cost, permanent record for your cook- 
ing-room operations. 

Double-check with Cook-Chex to insure 
uniform quality in your food products. 
Send for supply of Cook-Chex samples. 


COOK: CHEX 


Another product by ASEPTIC-THERMO 
INDICATOR COMPANY 


Aseptic-Thermo Indicator Company | 
11471 Vanowen St., North Hollywood, Calif. 
Please send a FREE supply of Cook-Chex for 
use with a cooking process of — 
degrees F., for minutes FT-7 


Name_ 

Position 

Company 

Address 

City Zone State 
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(Continued from page 24) 
4 diets. The effect of varying the Ca/P 
ratios of the diet on its cariogenicity was, 
therefore, not related to changes in the 
compn. of the teeth. 


Placental transfer of calcium in the rat. 

Feaster, J. P., Hansarp, S. L., Ourt- 
J. C., ano Davis, G. K. (A.E.C. 
\gr. Res. Program, Oak Ridge, Tenn.). 
J. Nutr., 58 (3), 399-406 (1956). 

Ca“ administered orally to pregnant 
rats was found to cross the placenta and 
deposit in the fetus at all stages of ges- 
tation studied, from the 14th to the 22nd 
day. The amt. of labeled Ca transferred 
trom dam to fetus in a given length of 
time after administration increased with 
increasing fetal age. The findings indi- 
cate that a part ot the Ca transferred to 
the fetus must have been derived from 
Ca previously stored in the maternal 
skeleton. 


Diet and lipogenesis in adipose tissue. 
Vutr. Revs., 14, 81-2 (1956). 
rhe glucose utitlization of adipose tis 
uc after fasting or the feeding of dicts 
ot varying fat content was investigated. 
Both lipogenesis and glucose oxidation 


were diminished in adipose tissue by 
tasting or by feeding a high fat diet 
(60% fat 1.2% carbohydrate). Dietary 
carbohydrate, in the form of sucrose, 
stimulated lipogenesis and glucose utili 
zation The finding that dietary fat 
(35%) inhibits lipogenesis by adipose 
tissue even in the presence of consider- 
able dietary carbohydrate may prove of 
importance in attacking the obesity prob- 
lem 


The absorption of plant sterols and their 
effect on serum and liver sterol 
levels. 

L., Borrer, T. A., Fievp, H., 
TREADWELL, C. R. (Gen. Med. Res., 
Veterans Adm. Center, Martinsburg, W. 
Va.). J. Nutr., 58 (3), 385-98 (1956). 

Rats were fed synthetic diets contg 
25% of oleic acid, 1% of Na taurocholate, 
and 2% of soybean sterols in various 
combinations. On a fat-free diet virtually 
all of the plant sterols could be quanti 
tatively recovered in the feces. When 
i% ot Na taurocholate was added to the 
fat-free diet, 15.7% of the sterols in- 
gested were absorbed (25 mg/day). Ad- 
dition of 25% of oleic acid to the basal 
diet also promoted the absorption of the 
plant sterols (15.5% of the amt. fed, or 
24 mg/day). The serum sterols increased 
in the groups fed plant sterols with oleic 
acid or oleic acid and bile salts. The 
addn. of oleic acid and bile salts to the 
diet produced the highest elevation of the 
serum sterols (104.4 mg%). The data 
in the present study suggest that plant 
sterols are absorbed through the sam 
mechanism as cholesterol and may be 
converted to cholic acid, cholesterol, or a 
cholesterol intermediate in the intestine 
or liver. 


Nutritional requirements of isolated 
mammalian cells. 
Vutr. Revs., 14, 89-90 (1956). 
Two types of cells were cultivated 


under in vitro conditions, a human uterine 
carcinoma cell and a mouse fibroblast 
Cells were grown in a_ semisyntheti 
media. The following 13 amino acids 
were required by both cells;-omission of 
which caused death: arginine, cysteine or 
cystine, glutamine, histidine, isoleucine 
leucine, lysine, methionine, phenylalanine, 
threonine, tryptophan, tyrosine and valine 
Necessary vitamins were choline, fola 
cin, niacinamide, pantothenate, pyri 
doxine, riboflavin and thiamine. None of 
the fat sol. vitamins were required. Glu 
cose was the most effective carbohydrat 
source. lons required were Na‘, K* 
Mg**, Ca**, Cl", and H:PO, 


A dietary defect in maize developed dur 
ing treatment with lime. 

Pear, P. ans Piatr, S 
( Med Res. Council Labs., Hampste id 
N. W. 3 Engl.). Nature, 177, 422-4 
(1956) 

Substitution of lime-treated for whol 
maize meal has the following advantages 


(1) increase in Ca, (2) increased 


portion of unbound nicotinic acid (al 
though actually decreasing the total amt 
of micotinic acid) and (3 increasing 
digestion and absorption of the meal 
The lime-treated maize however, has t 


disadvantage of reduction of riboflay 

and thiamine 

Mechanism of weight loss by ampheta- 
mine. 

Nutr. Revs., 14, 71-2 (1956) 

A series of regulated studies have been 
carried out on human subjects and dogs 
to det. the true explanation for ampheta 
mine induced wt. losses. In one expt. 7 


obese and 2 nonobese human subjects 


were fed 3 meals a day ad libitum for 2 
eight-wk periods, sepd by a 4-wk. vaca 
tion, and were given either 5 mg. of p 

10 mg. of pt-amphetamine 1 hr. before 
meals, during the second half of each 8 
wk. period. Both voluntary caloric in 
take and body wt. were reduced. 5.87 Ibs 
av. were lost in first 8-wk. expt. and 
5.50 Ibs. over 4 wks. in second expt. Re 
sults with dogs were similar. All loss of 
body wt. was accounted for in terms 

caloric deficiency of intake rather thar 
caloric energy expenditure Side effects 
are relatively few; the most common be- 


ing restlessness and insomnia. 

Adverse effects of some amino acid sup- 
plements in low-protein diets for 
growing dogs. 

Gessert, C. F., anp P. H 
(Dept. Otolaryngology, Med. Sch., Wash 
ington Univ., St. Louis, Mo.). 

It is concluded that caution should be 
used in trying to improve low-protein 
diets for young, growing dogs by th 
addns. of single amino acids. The av 
gains in wt. of 8 or 9 pups per group for 
10 or 12 wks. showed that an individual 
supplement of either L-lysine or 
methionine caused a retardation in the 
growth which was already suboptimal 
When both of these amino acids were 
added simultaneously, the growth repres- 
sion caused by either alone was overcome 
by the combination, and in one instance 


(Continued on page 28) 
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Vanillin 


The Original Lignin Vanillin 


ZIMCO’s outstanding excellence and uniform- Remember ... your best source of finished, 
ity of flavor are the result of its exclusive, pat- ready-to-use flavors is your flavor manufac- 
ented manufacturing process . . . developed turer. Ask him about ZIMCO, the Original 
through years of scientifie experiment and pure Lignin Vanillin. There’s nothing finer. 


research, 


Zimeco Vanillin is noted for Quality and Dependability. 
Consult Your Flavor Supplier 


1450 Broadway, New York 18, N.Y. 
2020 Greenwood Ave., Evanston, Ill. 00 “logs 


SUBSIDIARY OF STERLING DRUG INC. YELLOW yp 


WORLD’S LARGEST SUPPLIERS OF VANILLIN = = 


Shipments direct from plant, Rothschild, Wisc. 
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(Continued from page 26) 
the growth was greatly improved over 
that obtained with the basal diet alone. 
These observations are interpreted as 
showing evidence of the importance of 
amino acid balance in low protein diets 
for growing dogs 


Protein in the nutrition of the growing 
dog. 

Gessert, C. F., ann P. H. 
(Dept. Otolaryngology, Sch. Med., Wash- 
ington Univ., St. Louis, Mo.). J. Nutr., 
58 (3), 415-21 (1956 

The protein requirement for growth of 
young dogs was investigated by adding 
increments of casein to a basal diet which 
contained 10.6% of protein (N NX 6.25) 
and was adequate in other nutrients. The 
other 4 diets contained 12.8, 15.0, 17.2 
and 19.4% of crude protein respectively 
The basal diet sustained health and a 


retarded rate of growth in the young 
dogs. There was a correlation between 
the comparative gains in body wt. and the 


comparative protem contents of the diets 
from 12.8 to 17.2% of protein, beyond 
which pt. there was no further increase 
in growth rate caused by addnl. protein 
Since the diet contg. 17.2% of protei 
was adequate for the growth of the pups, 
their requirements for the 10 essential 
amino acids apparently do not exceed the 
amts. that it contained. A 5'4-mon. old 
pup which was very retarded in growth 
tor 4 mons. by a protein deficiency was 
still able to grow at a normal rate when 
his dietary protein was raised to 17.2% 


Effect of dietary cobalt on growing 
chicks and rats. 

Burns, M. J., anp Satmon, W. D 
(Dept. Animal Husbandry and Nutr., 
\labama_ Polytechnic Inst., Auburn). 
J. Aar. Food Chem., 4, 257-9 (1956) 

Dietary Co 1s nutritionally important 
for nonruminants fed diets inadequate ir 
choline and vitamin B 


Relation between caloric intake, body 
weight, and physical work: Studies 
in an industrial male population in 
West Bengal. 

Mayer, J., Roy, P., anp Mitra, K. P 
(Dept. of Nutr., Harvard Sch. Public 
Health, Boston, Mass.). Am. J. Clin 
Nutr., 4, 169-75 (1956). 

A group of 213 mill workers, engaged 
in sedentary and very hard work, wer 
surveyed in West Bengal. There was a 
striking parallelism between the findings 
in the individuals tested and those in ani 
mals. Food intake increased with a 
tivity up to a certain point. There was a 
zone, however, where a decrease in ac- 
tivity was followed by an increase, rather 
than a decrease, in food intake. Body wt 
was also increased in that zone 


PHYSIOLOGY AND MEDICINE 


The glucose tolerance test in swine and 
its implications. 
BunpinG, I. M., Davenport, M. E., 
AND ScHooiey, M. A. (Veterinary Res 
Dept., Armour Labs., Chicago, Ill.). J 


Animal Sci., 15, 234-41 (1956) 


Data are presented to indicate that a 
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“diabetic-like” syndrome may exist in 
adult swine. Of 24 animals studied, 3 
gave a diabetic type of blood glucose 
tolerance curve 


Glucose tolerance in relation to obesity 
and food intake. 

Broom, R. A., Fenton, P. F. 
(Dept. Biology, Brown Univ., Provi 
dence, R. 1.). Am J. Physiol., 184, 438- 
40 (1956) 

Glucose tolerance tests were carried out 
on two strains of mice, one highly sus 
ceptible, the other only moderately suscep 
tible to nutritional obesity. With glucose 
administered on the basis of body wt. or 
fat-free wt., the highly susceptible strain 
disposed more rapidly of the administered 
glucose than did the moderately sus 
ceptible strain. Fasting blood sugar 
levels in both strains were found to in 
crease with the logarithm of body wt 
These observations are not readily ex- 
plained in terms of the “glucostatic” 
theory of the control of food intake. 


Metabolism of lactic acid in the intact 
rabbit. 

Drury, D. R., ano Wick, A. N. (Dept 
Physiol. Med. Sch., Univ. Southern 
California, Los Angeles) lm. J. Phy 
siol., 184, 304-8 (1956). 

The metabolism of the lactic acid was 
studied in normal intact rabbits making 
use of C™ labeled tL (+) lactate Th 
circulating lactate is being used up and 
renewed at a rapid rate The turnover 
time is about 30 mins. Eighty to 90% of 
the lactate is disposed of by direct oxida 
tion. Only a small percentage can be 
accounted for as glucose, glycogen and 
by the oxidation of these. Lactate that is 
produced in emergency states can serve 
as a quick fuel for vital tissues in these 
situations 


ENGINEERING 
AND PLANT EQUIPMENT 


Edible products in pressurized dispensers. 

Herzka, A. (Res. Div., Metal Box 
Co. Ltd., Kendal Ave., London). Chemis 
iry « Industry, 1, 6-8 (1956). 

\ comprehensive, nontechnical review 
of the types of dispensers, methods of 
filling and propellants used with particu 


lar reference to the food industry. 


Theory and practice of continuous pres- 
sure filtration. 

Nickotaus, N., AND Dantstrom, D. 
A. (Research and Development, The 
Eimco Corp. Palatine, Ill.). Chem. Eng 
Progress, 52 (3), 87-93 (1956). 

A review of theory and practice of con 
tinuous pressure filtration indicating in 
what situations it is useful, its mode of 
operation, its advantages, the type of aux- 
iliary equipment required and methods 
of predicting capacity requirements and 
product quality. 

Process design data. First steps in proc- 
ess design. VI. Liquid-liquid equi- 
librium and gas solubility data. 

Jounson, A. L, CHen-Junc Hvuane, 
AND Barry, T. W. Chemistry in Can., 7 
39-42, Sept. 1955; Battelle Tech. Rev., 4 
(11), No. 13588 (1955). 


Correlations proposed can be used for 
storing and extrapolating data, and indi 
cate methods of correlation which may be 
applied to other systems 


Recording smokemeter for fish and bacon 
curers. 

Jason, A. C. (Torry Res. Sta. D.S 
I.R., Engl.). Manuf., 31 (3), 
(1956). 

To meet the needs of smok« 
products, the lorry Res ota (Enel 
has constructed an optical instrument ! 
recording and measuring the density of 
wood smokes The design of the instru 
ment and its operation are described 
this articl 


FOOD 
AND FOOD TECHNOLOGY 
FATS AND OILS 
The estimation of 1-monoglyceride. 
Dowse, C. M SauNpers, J. A 
(Dept. Physiol.. Med. Sch., King’s Coll 


Newcastle, Engl.) 
455-8 (1956). 


chem, J 2 (3 


4 method based on the estn. of f 
maldehyde tormed during periodic a 
oxidation of l-monoglyceride, is de 


scribed 


Methanolysis of monoglycerides during 
urea adduct formation. 

F.. ann Woop, P. D. S 
(Dept. Chem. and Food Technol. Boroug 
Polytechnic, London). Chemistr ly 
dustry, 46, 1479 (1955) 

Authors report that due to 
the urea inclusion compd. of Me stearat 
in preference to that of glyceryl more 
stearate, over a period of 17 hrs., th 
equil. glyceryl monostearate + MeOH 
=? Me stearate and glycerol, had beet 
displaced to the right thereby resulting 
in greatly decreased yield of the mor 
glyceride. By processing hastily this | 


was avoided 


MILK AND MILK PRODUCTS 


A new type home pasteurizer. 
Herreip, FE. O. (Ill. Agr. Expt. Sta 


J. Milk and Food Technol., (3), 76-9 
(1956). 

An immersion type two-gallon home 
pasteurizer is described. It has features 
that make it possible to properly pas 
teurize milk in the home. This unit is 


simple, efficient and easy to operate 


SUGARS AND STARCHES 
The effect of sucrose on the properties 
of some starches and flours. 

Hester, FE. E., Briant, A. M., AND 
Personius, C. J. (Dept. Foods and Nutr 
Pennsylvania State Univ., Univ. Park 
Cereal Chem., 33, 91-101 (1956) 

In the presence of sucrose, the hydra 
tion of starch granules was inhibited. Su 
crose influenced paste and gel properties 


INDUSTRIAL HEALTH 


Mercury exposure in a university labora 
tory. 
GOLDWATER, L. J., KLEINFELD, M., AND 


Bercer, A. R. (Sch. Public Health, Co 


(Continued on page 30) 
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ANILLA LABORATORIES, inc. 


new... PUSH BUTTON SHIFT 
ty roven AS POWER BRAKES... 


Remarkable <== 


Originated By Our 
Laboratories and Already 
Used Successfully in Production 


There is nothing like these new complete production and we invite you to find out the 
flavors made exclusively by our Laboratories. flavoring results which can be obtained for 
Combinations of Pure Vanilla with other you by specialists working within a special- 
flavoring ingredients can be varied so each __ ized firm. 

cake mix can have its own distinctive flavor 


Vanilla Laboratories Special Cake Mix | SPECIAL PRODUCTS DIVISION 
Flavor is already being used successfully in VANILLA LABORATORIES, Inc. 
y Rochester, N.Y. 
| Have your representative tell us about Vanilla Laboratories 
| Special Cake Mix Flavors. 
SPECIAL PRODUCTS DIVISION 


Firm Name 


ROCHESTER, N.Y. | 
| Address | 
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mbia Univ., N 
(3), 245-9 (1956) 

\ case of Hg potsoning 
operating a He 


weurring to a 
b. worker diffusion 
pump is reported, Environmental studies 
danger to 


imenable to 


revealed potential sources ot 
He poisoning whi were 


simple control measures 


Toxicity of ethylene oxide determined on 
experimental animals. 

R. Rowe, V. K., 

Oven, | MecCotutster, D. D AND 


Srencer, H. C. (Biochem. Res. Dept., 


Dow Chet Co.) Irch. Ind. Health, 13 
(3), 217-27 (1956 

\ reviey i toxicological literature 
m ethylene oxide is presented An u 
dustrial hygiene standard of 50 p.p.m. 1s 
suggested for ethylene oxide Practical 
considerations in handling and use of the 
subject material are discussed. Ethylene 
xide appears to be about 3 times as tox 
is propylene oxide by inhalation and in 
gestion for all animals species studied 


materials are similar in their 


eyes and skin of rabbits 


The 2 


effects upon the 


PHYSICAL RESEARCH 


Ion-exchange materials and their appli- 
cations in industry. 
KressMANN, T. R. E. (The Permutit 
Co, Ltd... Gunnersbury Ave London 
hemistr) 3, 64-9 (1956). 


Review of the industrial uses of ton 


exchange resins with particular emphasis 


on purification, catalysis and re 


utilize 


cent developments whi 
changers as membranes in the electro 
halyty desalting of brackish waters 


The movement of moisture through solids. 

Baseirr, J. D. (ASTM Headquarters, 
1916 Race St., Phila. 3, Pa.). ASTM 
Bull 12, 58-61 (1956). 


\ review of the various phys 


which relate to the movement of moisture 


concepts 


through solids, analyzing moisture move 
ment in its six possible states—vapor, 


liquid, solid, chem. compound, adsorbed, 


ind dissolved 
Infra-red absorption spectra and protein- 
sugar interactions. 


Goutpen, J. D. S. (Physics. Dept., 
Natl. Inst. Research in Dairying, Univ 
f Reading, England). Nature, 177, 85-6 
(1956) 


he infra-red spectra for lactose-casein 


i dry mixt. and for lactose-casein freeze 


dried from aq. soln. are different. The 
wthor believes that these differences are 
due to H bonding in the later case and 
that this is the first stage in the browning 


reaction between lactose and casein 


A survey of United States butterfat con- 
stants. I. Reichert-Meissl, Polenske, 
and refractive index values. 

Zenren, V. sp Jackson, H. 


(Dept. Dairy and Food Industries, Univ. 
\Visconsi Madison ) Isso O fh 
r. Chemists, 3 194-212 (1956) 


Reichert-Meissl, Polenske, and refrac 
tive index values were det. monthly for 
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from 42 


sources from 6 geographical areas having 
statistical 


one year on butterfat obtained 


a coverage of 25 states The 
analysis showed that the 
the monthly variation of the av. fat cor 
different for the indi 


significance ot 
stant values was 


vidual areas 


RADIOCHEMICAL 
TECHNOLOGY 


Glass dosimetry. 
Davison, S., 
Proctor, B. E 
Massachusetts Inst 


S. AND 
( Dept. Food Technol., 
Fechnol., Cambridge, 
14 (1), 34-9 (1956) 


\ thorough study of silver phosphate 
glass as a dosimeter Ihe etfects of stor 


age temp., post irradiation heat treatment, 


freezing temps. during irradiation and 


other parameters 


Termination report. I. Food irradiation 
and associated studies. 


Columbia Univ. (U.S. Atomic Energy 
Commission), NYO-3320, 47 (1954) 
(UF767 U3ny); Battelle Tech. Rev., 5 


(3), No. 2179 (1956) 


Contains 5 papers dealing with: effect 
of irradiated diet on rats; oxidative de 
terioration in irradiated milk; effect of 


y-radiation on fats; and y-ray oxidation 


ot ascorbic acid and ferrous 


PATENTS 


Vitaminized products. 
Brit. 744,091, February 1, 1956 
Vitamin-active 


substances are imecor 


porated in an aq. dispersion of a protein 


which may contain lipidic, glucidic, and 
mineral substances and coagulation of tl 
protem then effected 


coagulant so that the coagulum en 


with a nontoxi 
chem 
substances, and the 


as quickly 


closes — the active 


coagulum is dried as possible 


after it was produced Che vitaminized 


products so obtained can be mixed with 


such as cattle 


fo« ds. 
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AWARDS 


f hoard ; fur accomplishment 
tn le of plication of Oly COUME OF Olycerine 


GLYCERIN E PRODUCERS” ASSOCIATION 


Announcing the 1956 Glycerine 
Research Awards 


FIRST AWARD ee $1,000 
SECOND AWARD Honor Certificate ....... $300 
THIRD AWARD Honor Certificate .......... $200 


The purpose of this group of awards, 
established in 1952 by the Glycerine Pro- 
ducers’ Association, is to recognize and 
encourage research leading to new and 
improved applications of glycerine or 
glycerine derivatives to products or proc- 
esses. The work may concern itself with 
the chemical. physical or physiological 
properties of glycerine, or with proper- 
ties of glvcerine-containing or glvcerine- 
derived materials. It may deal with appli- 
cations which of themselves are currently 
or potentially of value to industry or the 
general public, or it may deal with sei- 
entific principles or procedures likely to 
timulate future application. Originality 
in extend ng the applic ation of olve erine 
into new fields of usefulness will receive 


special consideration for awards, 


BASIS OF ENTRY 
These awards are open to any individual 
in the United States and Canada engaged 
in research, whether employed in indus- 
trv or affiliated with a governmental or 
educational institution (faculty or col- 
lege student) except those connected 
with member companies of the Glycerine 
Division, Association of American Soap 
& Glycerine Producers. Inc.. or labora- 
tories which they employ. (Joint entries 
by research teams or associates of two or 


three individuals are also eligible.) 


PERIOD OF AWARD 


First consideration for the 1956 Award 
will be given to work which has come to 
a successful conclusion or clear-cut point 
of accomplishment during the current 


vear. regardless of the date at which the 
d. Work carried on in 


previous years, but the significance of 


work was initiate 


which has been confirmed by commercial 


ipplication in 1956, will be eligible. 


JUDGES 


Selection of award winners will be made 


by a committee of three judges of out- 
standing reputation and appropriate sci- 


entific background, having no connection 


with the Association or its members. 


DATE FOR NOMINATIONS 


All nominations for the 1956 awards 
must be reeeived by November 1, 1956. 


METHOD OF NOMINATION 
Only nominations made on the official 
entry blank will be eligible for awards. 
For a copy of this official entry blank, 
write to: Awards Committee, Glycerine 
Producers’ Association, 295 Madison 


{venue, New York 17, N. 
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FEATURING THIS MONTH... 


Food Processing in the 
University of Georgia 


Bs DIVISION OF FOOD PROCESSING in the College of 
\griculture of the University. of Georgia, includes 
teaching, research and extension. Department for 
research was organized at the Georgia experiment Sta 
tion, Experiment, in 1940; and a Department for 
teaching was formally organized at the College of Agri 
culture, Athens, in 1944." In 1950 these were combined 
into a Division, and specialists in food preservation of 
the Agricultural Extension Service were included. The 
work is well integrated and reaches farm and urban 
people on all levels, from the home to various com 
munity activities, as well as commercial enterprises 


Research projects. Jhe bulk of the research work 
in Food Processing is aimed at helping solve problems 
of Georgia farmers and homemakers, but other projects 
are aimed to solve problems in relation to frozen food 
lockers, commercial freezing plants, refrigerated ware 
housemen, canners, preservers and other food proces 
sors. Several projects in cooperation with commercial 
companies in connection with the use of special products 
or processes have been conducted. (ne of these ts the 
study of the use of corn syrups as sweeteners for canned 
sweet potatoes, frozen peaches, and berries. Another 
project which was conducted in cooperation with com 
mercial companies was the use of lve for peeling fruits 
and vegetables 

More than half of the money expended for research 
in Food Processing has been from federal funds. ‘The 
remaining monies come from state appropriations, com 
mercial companies and the sale of products. Among 
agencies sponsoring projects in the Division of Food 
Processing in recent vears are: The Refrigeration Ke 
search Foundation, The Quartermaster Food and Con 
tainer Institute, Corn Industries Research Foundation, 
\. I. Staley Manufacturing Company, The Solvay 
Process Company, The National Confectioners Associa 
tion, and The New England Confectionery Company 

lhe bulk of the research work in this Division is con 
ducted at Experiment. The facilities there include a 
pilot plant with two production lines with a capacity of 
about one-half ton of product per day (Figure 1) 


* Heading the Division, as well as the Department at Experi 
ment, is Dr. J. G. Woodroof (Chorticulturist); who has asso 
ciated with him S. Rk. Cecil (chemist) ; Cordelia kK. WK 
Heaton, H. R. Malcom, and M. L. Williams (food technolo 
Zist) Barbara Cowan and Ethyl Shelor (home economists) ; 
and Naomi Woodroof (pathologist). All of these devote tull 
time to research 

The teaching work at Athens is headed by Dr. J. J Powers 
who also directs several research projects Associated with 
him are Dr. G. J. Banwart and Dan Pratt (all food technolo 
gists). Heading the work in extension is Miss Eddye Ross 
Others in this field are Miss Mary Gibbs, Miss Viola Rickett 
and Miss Nell Boyd (all home economists) and located in 
Athens 
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J. G. Woodroot 
Chairman, Division of Food Processing 
University of Georgia, Experiment, Georgia 
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Figure 1. A general view of the Food Processing building 
housing offices, research laboratories and a pilot plant at 
Experiment. It contains six complete offices, five complete 
laboratories, and a pilot plant with a capacity for processing 
about one-half ton of raw products per day. 


Products which may be run are peaches, sweet potatoe 

museadine grapes, field peas, beans and others. Most 
of the equipment was specially made for this laboratory 
Closely connected with the pilot plant is a quality con 
trol laboratory, a taste panel room, an instrument room 
for testing special qualities in foods, as well as a chemi 


cal laboratory for analyses ( Figure 2) 


Figure 2. General view of the chemical laboratory in the 
Food Processing Building at Experiment. 


While the major part of the research program i 
located at Iexperiment, several research projects are 
located in’ Athens also, Following are a few projects 
studied in recent years: 

foods Phe project receiving the most atten 
tion for the past twenty vears has been that of frozen 
foods. This had its beginning in 1928 and has continued 
since that tine More than fifty technical reports have 
resulted fron) studies on microscopical examinations ol 
irozen foods, effect of rate of freezing on quality «i 


ontinded on pave 38 following technical papers) 


as 

a 

ies 
| 
‘ 

; # 

1, 


The Effects of Various Sweetening Agents 


On Frozen Strawberries for 
Preserve Manufacture’ 


’ 
OVERHOLSER, AND BI ARMAS®O (1) were 
among the first to report on the benefit gained by the 
addition of sugar sirup to apricots, cherries, and het 


Woodreot 


acts as du 


Diehl 


iwreed that sugat 


ries before freezing loslvn (70) 


(17), and Wiegand (1/0) 


preservative as well asa Havering agent, and atfects the 
retention of the natural color, flavor, and aroma of the 
frozen fruit. Additional gains cited were firming of the 
tissues of trutts le signed further proce subs 


quent to freezing, ar d the retardation of discoloration ot 


the tissue upon eX 


The sugar used in the early investigations was gen 
erally cane war (sucrosc ), ind Joslyn J0) was proba 


weeteners ) 


that 


bly the first te other 


lis Wive 


estigate sugars 


reported to have shown 


stigations were 
sucrose was preferable to dextrose tor addition to frozen 


fruits. Joslyn and Hohl (77) reported later that sub 
stitution of dextrose solutions, invert sirup, or honey 
for cane or beet sugar solutions had not been found 
le sirable 

Recently, Culbert reported that capping fresh 
trawhberrn apricots, ind peach s with granular Fro 
dex * prevented oxidation of fruit during thawing and 
prior to subsequent use, and enabled production of pre 


ind texture to those 

The 4 

production of preserves su 
1.4 


t benet« ial effects of Capping 


serves with flavor, color, superior 


made trom ] Stic ToOs¢ prac ks | <Hcrose pac ks, 


however, resulted im the 


tr those produced trom a lfrode pack 


suggesting the pu sibility 
per 
whether 


This investigation was initiated to determin 


addition of \ straw 


dit 


or not the ious sweeteners to 


berries. prior to treezing, would atfect the fruit 


ferently with respect to quality characteristics and pet 


formance when subsequently manufactured into pre 
erves 
EXPERIMENTAL PROCEDURES 
General. Three lots of Marshall strawberries from 3 dif 
ferent localities in Oregon were used in these experiments. Nine 


to 


itments are 


atment vere made to each lot ¢ cept lot 


added. The tre 


different tre 
which at widitional treatment was 
explained in Table 1 

The 


10-pound, friction-top cans, ane 


herri vere packed 


tored at O° I ( until opened for 


solids 


vitamin € content 


pH of the 
varied between 


The vitamim ¢ onter acidity. total and 


determined. The 


628 and me./100 the aciditv varied betwee anid 


* Technical Paper No. 917, Oregon Agricultural Experiment 
Station. This project was financed in part by a grant from the 
Sugar Research Foundation, In 

Now at Food Technology Department, University of 


Alexandria, Egypt 
Now at Quality 


Beltsville, Maryland 
‘Food Technologist, Oregon Agricultural Experiment Station 


Evaluation Section, A.M.S., U.S.D.A., 


sirup solids product manufactured by 


N.Y 


* Trade name of a cort 
the Imerican Maice-l’roducts Company of New York, 


M. Aref,’ A. P. Sidwell, and 

E. M. Litwiller 
F 1 Techr ay Department, Oregon 
State College, Corvallis, Oregon 


TABLE 1 
Different treatments used in preparing the frozen strawberries 


Lot \ 
& 
& sD i x 
~ mix 
ITA ind- mixed 
1 A 
( 
\ ( t 
1.03 the ar | t! i lubl olid 
lhe frozen ber n iit months’ and atter 
( tl torage | mack is 
the tr ights were detet 
mined, color was measured, a ip] rance was judged 
At the end of tl ths’ ( storage periods 
tw 10 pe und cans t ea treatment t ea lot of the frozen 
herri yere parat t preserves The 
| serve vere made t ackete kettle, with the 
littor he t I and pectin to 
ipproximately equa } { e nat cid content of 
t herr \ sufficient tor proper setting of the preserve 
attempt wa ‘ ( t rt small difference 
the final sweet t ting from. the eteners initially 
led ¢ th her es | ti evaluated tor flavor 
ind wholeness of the fruit. the color was measured, and invert 
war as determined 
Drained weight determination. frozen berra were 
thawed at about 72° | 2 Sie a exactly 24 hours, the 10 
Cal va emptied ev nly ot i circular flat-bottomed 
haske f &-mesh wire screen, 18 inches in diameter, and _ the 
berries were drained for 3 minutes int i pan fitting the basket 
tly Roth the berries and t drip were weighed 
irately their ‘ eights red a the total 
ght, and percentage drained weight calculated 


Frozen strawberry appearance evaluation. The berries were 
nd + 


thawed as described, a the contents of each can transferred 
into a large bowl, a representative sample taken into a white 
porcelain dish, and the dishes lined at random on a well-lighted 
vench. The judges asked to rank the samples according 

their appearance t irther explanatior Later inter 
views with individual revealed vever, that the criteria 
ised for judging the appearance were the degree of disintegra 
tion of the fruit an equently the clearness of the liquor 
surrounding the strawberries. Color was not considered by the 
judges as they could not detect any differences \ panel of 12 
judges was used throughout this test, and all the treatments ot 
each lot were judged in duplicate 

Frozen strawberry color measurement. After thawing thie 


berries as de s¢ ribed, their lor was 


the Hunter Difference 
scale s taken 
in a circular astic dish, 
taket at 
evaluation. 

Vitamin C determinations. 


measured on 
the “L” 
can, placed 


immediately 
Meter, 
from eacl 


and 4 spot readings 


Color and Color using 


\ representative sample w 
transparent « 
treatment used for color 


random. Two cans were 


Vitamin C was determined by a 


modification of the colorimetric method using sodium 2,6 
dichlorobenzenonindophenol (13 lwo determinations were run 
on each of 2 cans from each treatment in all 3 lots of berries 
after 6 months of storage at 0° F. (—17.7° C.), and the results 
adjusted for the different ratios of swectener Two jars from 


lef 
| i 
ine 
| 
= 
| 
dee 
| 
| 
1 4 
he 
fe 
ad 
fe 
4 {| 
| 
| 
examination 
herr 
293 
a 


204 FOOD TECHNOLOGY, JULY, 1956 


each treatment of each lot of the preserves made after 6 months 
of the frozen storage of the strawberries were used separately 
for the vitamin C content determinations 

Wholeness of the strawberries in preserves. A panel of 12 
judges ranked different combinations of the preserves according 
to the wholeness of the fruit they contained. The preserves were 
poured from the jars into porcelain dishes without mixing, and 
the judges were asked to disregard factors other than wholeness 
of fruit. Twenty-seven tests were run on different combinations 


ot preserves made trom eat 


of the 3 lots of strawberries after 
3 and after 6 months’ frozen storage 

Flavor evaluation of the preserves. \ panel of 12 judges was 
used throughout the flavor evaluation work to rank the different 
preserves according to acceptability. Two fairly large colleg 
student panels were also used twice to rank the different pre- 


serves. A total of 28 tests was run on different combinations ot 
the preserves 

Color evaluation of the preserves. Two 12-0z. jars from each 
treatment were used for every determination on the Hunter 
instrument, The preserves from one jar were thoroughly mixed 
poured into 2 plastic di hes, and one reading taken on each dish 
resulting in 4 readings for each treatment. All determtnations 


were run in duplicate and readings converted to “dominant wave 


length” and “purity 

In addition, two 12-0z. jars from each treatment of each lot 
i the preserves made after 6 months were submitted in duplicat 
to an official inspector from the Agricultural Marketing Service 
(hereafter abbreviated “A.M.S.”"), to be scored for color only 


Ihe 112 jars were all coded at random 

Invert sugar determinations. Invert sugar was determined 
in the preserves made after 6 months of storage using the Lane- 
Eynon volumetric method (/ The modification of the Reifer 
ind Melville aqueous, Waring blender, extraction procedure 
14) developed by Kitson (1/2) was used for extraction of the 
weeteners throughout this work 

One complete batch of the preserves was used in the determi 
nations which were all run in duplicate. The amount of invert 
ear in every case was subtracted from the corresponding total 
sugar content and the product divided by the invert sugar to 
obtain the sucrose: invert sugar ratio 

Statistical analysis. In cases where all the treatments from 
the 3 experimental lots were compared, analyses of variance 
were run on the 9 treatments having factorial relationship in 
} The lot x treatment interaction mean square was 
used as error. Whenever the effect of treatments was found 
mificant. the same error was used to determine the L.S.D. for 
extra treatment, SC -9 

In all cases where the ranking technique was used for product 
evaluatior the ranks ere transformed to scores according to 
Fisher and Yates (7 In all cases where the Hunter Color and 
Color Difference Meter was used, the National Bureau oft 
Standards red plaque SKC-51 was used as the standard. Trans 
formations to the C.I.E. system (5, 9) were made wher 
ippropriat 

RESULTS 


Effects on drained weight. he effects of lots, treatments 
sugars and ratios were significant at the .01 level of probability 
When only the 8 treatments in which the sweeteners wert 
and-mixed were compared, it was evident that both the 


sweeteners and the ratios used exerted significant differences 
(Table 2). Regardless of ratio, the use of Frodex in this man 
ner resulted in significantly lower drained weights, the use of 
sucrose resulted in the highest drained weights, while the 


substitution of only 25° of the sucrose with either dextrose or 
Frodex did not lower the drained weights significantly. R« 
gardless of sweetener used, the 6:1 ratio re sulted in signifi 
cantly higher drained weights than the 4:1 ratio 


Effects on appearance of the frozen berries. Significant dif 


rences ippearamn vere found to be due to treatment only 
Capping resulted in superior appearance regardless of the 
weetener used: while hand-mixing with Frodex resulted in the 


least desirable appearances 


Effects on Hunter color values of the strawberries. The Hunter 
lL.” readines and the dominant wavelengths after 3 months of 
storage were significantly different due to lots, treatments, and 


TABLE 2 


The effects of treatments, sweeteners, and sweetener ratios 
on percentages drained weight of frozen strawberries 
after 6 months’ storage at 0 F. (—17.7 C.) 


ment Lots T, 
SD $7.4 $4.4 
SI i4¢ Sucrose 
F.4 42.4 Dextros 
S¢ 49.2 Sucrose 
SD $8.25 Frodex 18 
SI 47.15 Frodex 
I 77 $ 
F¢ 95.8 + Means 
Sf ; 
L.S.D 
4.40 L.S.D 
\ ires are means of 6 determinatior 
\ are meat t let nati 


sweeteners, while the purity values were significantly ditt 


due to lots only 

After 6 months of storage, the Hunter “L” readings 
significantly different due to lots, treatments, and sweet 
The dominant wavelengths were significantly different 
lots and sweeteners, while the purity values were significant! 
different due to lots only (Tables 3, 4, 5) 

Effects on vitamin C content of the frozen berries. No signi! 
cant differences in vitamin C content were found due to treat 
ments, sweeteners, or ratios used. The 3 lots of strawberri idl 
initially different vitamin C contents, and the difference wa 
ilmost the same after 6 months of storage with a slight decreas 
in all 

Effects of the wholeness of the strawberries in the preserves 
Of 27 tests run for wholeness of fruit in the preserves, 26 s! 


significant and/or highly significant differences in the deg 


otf wholeness of the berries. These were further analyzed a 
cording to the method of the least significant difference to 
which preserves were ranked higher than the others, but t 
results obtained did not allow any conclusions regarding 
effect of the treatments, sweeteners, or ratios on the \ 
ness tactor 

Flavor evaluation of the preserves. Six of the 28 tests ru 
for flavor acceptability showed significant differences. The 1 
sults of the tests that showed significant differences are pre 
sented in Table 6. Treatment SC-9 received high rank i 
of the tests 

In tests No. 12 and 28 in which the variation due to the treat 
ments could be traced down to the treatment components, it wa 
found that in both cases there was a highly significant difference 
due to the sweetener used and that the effects of both the ratio 
and the interaction between ratio and sweetener were not signifi 
cant. Therefore, in tests 12 and 28, preserves made from berri 
mixed with sucrose prior to freezing were more acceptable to 
the taste panel than those made from berries mixed with Frodex 

Effects on Hunter color values of the preserves. Hunter “!.” 


TABLE 3 


Effect of lot on color measurements‘ of the frozen strawberries 
after 3 months’ and 6 months’ storage at 0° F. (—17.7 C.) 


After 3 months’ storage After 6 months’ sto 
Lot Dominant Dominant 
Hunter wave % Hunter wave 
length purity length 
ms mye 
I g 610.1 68.9 R6 611.69 
Il ) 9 17 614 ) 
8 69.08 609.86 
L.S.D 
L.S.D 
62 
\ll figures are means of 72 determinations 
N.S.D Not gnificent different at this leve 


| 
4 
Ags 
4 


TABLE 4 
Effect of treatments on color measurements of the frozen 
strawberries after 3 months’ and 6 months’ storage 


E ffect 
strawberries after 
at 


at 0° F. (—17.7° C.) 
Lot I, t 
t it, 2 
H D.W.1 H H t ~ 
~ ) 
<1) 
) 
cp 
SI 
Si Results of color e 
Rae ries. In studying me 
0 st! er! ple 
sp 
ence Metet | 
\ stl rerries, the \ \ 
\ t th the 
D t W 
ertain pe | 
vith ‘ 
} t A t i it ined atte 
1 prior 
nt hy t 1 crease it | inte 
freezing berries 
rves 6 months « tora there were 
( cr tf yitl 
int Hunter “l adi dor ant ES 
ne t + (Tab 7 Ther e ol linsle 
i i ant | reat re olor 
} linge 
te : In the present 
10.65. at ICTOSE t at 10.07. Ratios caused 
it effects on the 
1 signit t difference 1 int wavelength 
‘ffects on A. M.S. scores for color of preserves Results e berri It is 
\.M.S. visual grading u t that the treatments used prior 3 months storage 
1 ‘ | de } he T nces 
re d tha I 1 ind 6 dex 
Actected hy the Hunt ment. thoug] itisti y sig 
storag t 
int t con tant. It is interest to not ( ) tne + 
that tl nee du ch wer 
. ‘ Hunt ments were a tected by ( 
AM smenector 
..M.S. inspector (Ta Teans of Hunter “L 
Effects on vitamin C content of the preserves. \1 ilwsis of end visual scores® of 
wines treatments. sweetener ne of 
ati ‘ if t n es rec r 6 mont did not 
exert ; mnt tamin ( cont pr erve 
prepa ificanit lifferem \ due 
lots ; pre ma t | having higher vitamin C « ent 
than preserves mad ts II and III 
Effects on invert sugar in the preserves. Statisti il analysis 
oft sucrose: invert ugar tios in tl experimental preserves 21H 
s} ved t t the, ignificantly different due t lots 
ind ( ind intly different due to treatments \ 


TABLE 6 


Mean scores of certain flavor acceptability tests 
of the preserves in order of magnitude 


N $7 Test N 


Test N 81 Test No. 12! Test 


of sweeteners on 


the frozen 


TABLE 
color measurements’ of the frozen 
3 months’ and 6 months’ storage 

F C.) 


—17.7 


0 


DISCUSSION 


valuation of the frozen strawber- 


t r] ting raspberry and 


presenting 1 
e (unter Color and Color Dit 
led that sliced 
I I I increased fairly 
| ‘ ve in brightness up 
tenden t rate samples 
critical value 
iting fell off rapidly with 
he dominant wavelength of 
ppear to be a critical factor, pro 
iwe rang lable 9 reports 
‘ lings with regard to A.M.S. 

sf exerted sig- 


I te! | re idings of the frozen 
1 ent from Table 4 that after 
t treatinents resulted in the 

< pack, except the 
| ble 4 \fter 6 months’ 
1 and the 6:1 Krodex treatments 


7 


TABLE 


readings, dominant wavelength, purity, 


preserves made after 6 months’ storage 
strawberries 


EFFECT OF SWEETENING AGENTS ON FROZEN S \ 
months’ storage \fter 6 months’ storag at 
er | Dominans | 
‘ 
| 
he 
+4] 
| 
> 
D nt Purit Visual ts 
+ 
hed 
| 
1.94 
) 19 

=a! 

‘ 
At the ] pr 
| 
Bal 


TABLE 8 

Effect of treatments, sweeteners, and lots’ on sucrose/invert 
Sugar ratios in the preserves prepared from frozen strawberries 
after 6 months of storage at 0° F. (—17.7° C.) 


Sucrose Sucrose 
Treatment Sweetener 
nvert sugar invert sugar 
Ss 1.49 
sp 
x 
¢ 
SD Sucrose 
Sk ¢ tivert sugar 
iz 
tit 1.69 
L.S.D. (0.05) 19 
LSD 5 LSD. ¢ 1) ‘ 
‘All figures are means of 6 determinations 
All figures are means of 12 determinations 
All figures are means of 18 determinat 


resulted in higher readings than the 4: 1 sucrose control 

\ccording to Tinsley (75) the A.M.S. scores for these 
berries for consumer package-use would be depressed, 
since beth sample lots had “LL.” readings above 20.5 
Vhis would indicate excessive lightness (Table 9). 

lhese differences were detectable in’ the preserve 
samples which were made after 6 months’ storage, with 
the use of Frodex resulting in the highest readings 
llowever, as already noted, this did not affect the 
\.M.S. color score for the finished product. 

These observations indicate that sweeteners can affect 
the color of strawberries and their products; but the 
commercial importance of the effect depends upon the 
range of color considered 

Results of invert sugar in the preserves. | hie results 
showed definitely that when Frodex was added to the 
frozen strawberries the invert sugar content was signifi 
cantly higher in the preserves than when sucrose was 
the sweetener added. Substitution of 2547 of the su 
crose with Frodex did not result in a significant increase 
In Invert sugar content of the preserves, while the same 
substitution with dextrose caused a significant increas 
in the invert sugar content. The degree of the inversion 
of the sucrose added to the fruit during the manufacture 
of preserves and afterwards during storage is related to 
the degree of sweetness of the preserves, and to their 
stability against crystallization. Bates and associates 
(3), and Atkinson, Strachan, Moyls, and Kitson (2) 
are of the opinion that a jam or candied fruit having a 
total sugar content of 68 to 724% should have a ratio of 
sucrose to invert sugar maintained at 1:1 to 3:2 in 
order to prevent crystallization 


TABLE 9 
A.M.S. color scores and Hunter “L” values of strawberries 
Samples Hunter “L" A.M.S. score 
15 4 
16.21 ; 
17.6 
18.0 35 
18.7 5 
18.9 
on 
4 4 
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Bearing in mind that both and dextros« 
possess reducing power which was obviously respon 
ble for an undetermined part of that increase in invert 
sugar values over those obtained when only sucrose wa 
utilized, and considering that the low sucrose: inver 
sugar ratios are still within the recommended ratios 
3), it is concluded that the different treatments u 
did not have any detrimental effect on the quality of tl 
preserves. It is noteworthy that throughout this worl 
crystallization has not been encountered in any ol 
samples up to 7 months of storage 


CONCLUSIONS 
lhe drained weights of frozen strawberric 

more influenced by the ratio than by the kind 
sweetener added to the fruit prior to freezing. The 0: | 
ratio resulted in the highest drained weights, and tl 
4:1 ratio resulted in the lowest. Hlowever, withi: 
given ratio, sucrose resulted significant hiv 
drained weights than Frodex, and the substitutios 
25% of the sucrose with either Frodex or dextrose « 
not significantly lower the drained weight 


lhe appearance of the frozen berries was inthiern 
by the method of mixing the sweetener with the bers 
rather than the sweetener itself. Capping result 
berries with better appearance than in the case of hand 


muxing regardless of the sweetener used. |loweves 
Frodex had a more deleterious effect than sucrose wher 
both were hand-mixed with the fruit can hb 
attributed to more disintegration of the berrie hi 
mixed with the coarser granules of Frode 

of Frodex resulted whole berri 
color than did the use of sucrose This effeet carrie 


over into certain lots of the finished product 

Vitamin C contents of the frozen strawberries a1 
preserves prepared from them, as well as the wholes 
of the fruit in those preserves, were not significant! 
attected by the sweeteners added to the berri prior t 
freezing, the ratios in which they were used. or 1 
method of their application 

There were indications that suerose ¢ tipped ber 
resulted in preserves with superior flavor to those pre 
pared by other techniques and from other sweetenes 

Invert sugar contents of the preserves depended 
the sweeteners and treatments used with the frozes 
berries. No conclusions could be reached, however 
regarding the superiority of one sweetener over anothes 
in enhancing invert sugar production 
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The Peeling of Apples with 
Infra-red Radiation’ 
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;, ES LOSE 15 to 18% of their weig 


ht when peeled 
by mechanical peeling machines (2). ¢ peel consists 
of the epidermis and hypodermis, known as the histo 
logical peel, and some flesh. Since the flesh is the most 
valuable portion of the apple to the processor, the re 
moval of the histological peel only is desirable 

Flame peeling (7) and peeling by an electric furnace 

7) have been used in an attempt to reduce peeling 
losses of apples In both these peeling procedures the 
outer layers of the apples become charred and subse 
quently lost by a combination of abrasion or brushing 
and washing under high water pressure 

Preliminary investigations carried out in this labora- 
tory showed that a blistering of the apple occurred with 
in 40-45 seconds when exposed in a muffle oven at 
850° F. Subsequent cooling and removal of the peel 


resulted in f only 3-4%. During this 


weight loss « 
treatment the outer flesh of the apple was cooked to a 
depth of about 4 mm. Presumably, during exposure of 
the apple to the high temperature, some steam was 
formed in the intercellular spaces immediately below the 
histological peel. With the build-up of steam pressure, 
the intercellular connections in this region were severed, 
thus allowing the removal of the histological peel 
Investigations were conducted to determine the opti- 
mum temperature and exposure time for the peeling of 
apples with an infra-red heat source in an insulated 
tunnel. 
EXPERIMENTAL 


The varieties McIntosh, Cortland, R. I. Greening, Ottawa 
2016 and Spiretta were stored at 34° F. for about one month 
before peeling. All apples were free from defects such as scab 
and insect injury, and were graded as Fancy 
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Figure 1. Plane and cross-section diagrams of peeling tunnel. 


The peeling unit (Figure 1) consisted of a 6 ft. long infra 


red radiant panel nclosed by a_ half-inch thick insulation 
blanket of fibrous silica between two foils of inconel.° An end 
less belt, contaming steel pins tor carrying the apples through 


the tunnel was operated manually 

\ definite temperature in the tunnel was obtained by using 
either 3000, 4000 or 5000 watt calrod units. Temperatures were 
measured with a Leeds-Northrop potentiometer using a chromel- 


alumel thermocouple located at the centre of the tunnel. 


Each apple, at room temperature, was pushed onto a steel pin 
and carried through the tunnel at a slow rate of speed. As soon 
as blistering was complete tl apple was removed and cooled 


immediately in cold water 


RESULTS AND DISCUSSION 


lhe element and tunnel temperatures for the 3000, 
$1000 and 5000 watt calrod heating units are shown in 
Figure 2. The maximum temperature for each unit was 
reached within 10-15 minutes and remained constant 
throughout the experiment 

The difference between the element and tunnel tem- 
peratures for each unit did not exceed 150° F. The 
efficiency of the insulation was also demonstrated by the 
temperatures of 1500° F. and 250° F. for the inside 
and outside surfaces, respectively 

The data in Table 1 indicate that as the tunnel tem- 
peratures increased, the peeling time and thickness of 
the blanched layer decreased 

The tunnel temperature differences between the 3000 
and 4000 watt elements and between the 4000 and 
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creases in proportion to the fourth power of their abso 
lute temperatures, so that it appears that temperatures 
of around 1600° F. would be most desirable. 

The results of peeling experiments at 1520° F. with 
tive apple varieties, presented in Table 2, show large 
differences in required exposure time. The range of 
exposure time varied from &-9 seconds for Spiretta, to 
25-30 seconds for Cortland. The weight loss for eacl 


variety did not exceed 2.7%. 


208 FOOD TECHNOLOGY, JULY, 1956 
A-! 
160C 
+ 1400)/ 6-2 
= 
w / 
Qa / 
= / 
WwW | / 
400 
5 10 20 30 40 


TIME IN MINUTES 
Figure 2. Relation between heating time and temperature 
of the heating elements (A-1, B-1, C-1) and the centre of the 
tunnel (A-2, B-2, C-2). A 5000 watt, B 4000 watt, C 
3000 watt. 


5000 watt elements were about 250° F. and 50° F., re- 
spectively. Hlowever, the differences in peeling times 
were 13 seconds and 11 seconds 

During peeling the rate of heat absorption by the 
moisture in the intercellular tissue between the hypo- 
dermis and the cortex governed the peeling time. Heat 
transfer to this moisture at these high temperatures 
occurred by conduction and radiation, but radiation pre 


TABLE 1 


Effect of tunnel temperatures on the peeling time and thickness 
of the blanched layer of McIntosh apples 


Beat sour Temp. in centre Average Thickness of 
tunnel peeling time’ blanched layer 
Watt seconds mm 
) 
4 
less than 1 


sumably was more important. Figure 3 shows that 
when the temperature of a radiant source is increased, 
the wavelength distribution curve 1s shifted towards 
sinaller wavelengths. As is seen in Figure 4, however, 
wavelengths below 1.4 micron are not completely ab 
sorbed by water, indicating that heat sources above 
16000° F. would not be very efficient. According to 
Stefan’s law, the energy content of heat sources de- 
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Figure 3. Relative intensities of various sources of infra- 
red radiation. 
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Figure 4. Absorption of infra-red radiation by water. 


SUMMARY 


Infra-red radiation can be used successfully for thi 
peeling of apples. With a heat source of around 
1520° F., exposure times of 9-30 seconds were required, 
depending upon the particular variety. Weight losses 
of the apples were about 2.5%. 

TABLE 2 


Approximate exposure times and weight losses for 
five apple varieties peeled at 1520 F. 


Variet MecIntovh Cortland Spiretta 


With the present laboratory-size peeling tunnel, the 
commercial adaptability of the infra-red peeling could 
not be properly evaluated. The results obtained war 
rant further investigation on a commercial scale 
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Incorporation and Distribution of 


Monosodium Glutamate in Chicken Meat 


Manuscript received February 20, 1956 


| DISTRIBUTION of monosodium glutamate (MSG) 
obtained by several methods of incorporation are re- 
Previously, scant data (7) have 
been available to poultry meat processors who wish to 
incorporate MS; into eviscerated poultry. The deter- 
f optimum quantities of MSG for flavor en 
The results of these 


ported in this paper 


mination 


hancement also has been studied 
studies will be reported later 

Three methods—liquid injection, a dip procedure, 
and a dusting procedure—were considered for incor- 
poration of MSG into chicken meat. The “Hypospray” 
unit injects graded amounts, of up to one ml. (inter 
stitially in the form of a high velocity jet), which pene 
trates the skin through a very small hole. Bauer et al. 
(1) reported that rapid distribution of liquids is ob- 
tained using this method in human subjects as com- 
pared to using a hypodermic needle. 

In the dip procedure, fryer carcasses were cut up and 
dipped for varying lengths of time in an MSG solution. 
For the dusting method, weighed quantities of finely 
powdered MSG sprinkled evenly over specific 
areas inside the cavity of freshly drawn birds. 

The initial analyses for MSG were done by the micro- 
(5). To facilitate con- 


were 


biological method of Hac ¢/ al 
ducting large numbers of analyses, a specific decarboxy- 
lation method, based on a report by Roberts (3), was 
adapted. 

MSG distribution in various tissues was also deter- 
mined by tracer techniques, utilizing pL-glutamic acid- 

\ll chickens used in these experiments were New 
Hampshire or Indian River fryers, 10 weeks old, and 
21% to 234 pounds in weight. All birds were slaughtered 
by the Kosher method, scalded 0.8 minutes at 140° F., 
and then plucked on an automatic picker. 


ANALYTICAL METHODS 


Decarboxylation technique. Ten grams of muscle was disin- 
tegrated in a Waring blender with approximately 35 ml. 0.1N 
acetate buffer, pH 4.5, and made up to 50 ml. with the buffer. 
was centrifuged and the liquor filtered through 
glass wool. Two ml. of the extract was placed in a Warburg 
flask which contained a previously prepared suspension of 3 mg. 
of t-glutamic acid decarboxylase in 0.5 ml. of the acetate buffer 
in the side arm. The flask was attached to a manometer and 
placed in the Warburg apparatus at 28° C. After temperature 
equilibration, a reading was recorded, the decarboxylase mixed 
with the sample, and the reaction allowed to proceed with read- 
ings being taken after 30 and 40 minutes reaction times. Trial 
runs were made with different quantities of decarboxylase and 
that quantity producing maximum CO: in 30 minutes from 2 mg. 
MSG was used. Three mg. of the enzyme produced 96-102% 
recoveries. The addition of cocarboxylase was not necessary. 
Isotopic technique. To determine the aciual distribution of 
MSG obtained by the “Hypospray” injection method, one ml. 
of pL-glutamic acid-2-C was 
The chicken was 


The mixture 


of 35% MSG containing 0.8 “« 
injected into the fleshy part of the chicken 


* Present address, Food Division; Food and Drug Administra- 


tion, Washington 25, D. C. 


Charles J. Rogers, Paul A. Mills," and 
George F. Stewart 
University of California, Davis 


then quick-frozen immediately or after aging (to allow for 
distribution), cut cross-wise agai tl sue fibers into slices 
approximately 0.7 cm. thick, and lyophilized. Each slice was 
then placed on a grid, and subjected to count analysis using a 
Geiger unit. This proc abled « t r minute per 0.40 
square centimeter Of area t b btained, t permitting con- 
struction of “isoactivity” diagrams with data expressed as counts 


per minute per square centimeter (corrected for background 


count). 

Similar treatment was accorded whole chicken breasts and 
legs dipped into 35% MSG solution containing 0.8 uc. of 
pi-glutamic acid-2-C™ per ml 

Radioautographs were prepared to show the distribution 
obtained by the dusting technique. The cavity areas adjacent to 
the thigh were dusted with 2 g. and the breast area with 4 g. of 
MSG containing 1.67 uc. of pi-gl 1-2-C™ per g. After 
storage and freezing, followed by cutting the breast and leg 
perpendicularly to the treated surface and lyophilizing, the slices 
were placed in contact with high speed film for 7 days and then 


deve loped 


EXPERIMENTAL DATA 


“Hypospray” injection. It was considered that the best dis- 
tribution with the “Hypospray” method l obtained by 
injecting the live bird, whereby normal fluid movement in the 
body would aid in transferring the MSG throughout the flesh. 
However, experiments with “Hypospray” inoculation with 1 mi. 
of 35% MSG solution showe Numer 
ous small blood vessels were 


i that this is not feasible 
ruptured, leaving a large “black 
and blue” area at the site of injection, thus giving the dressed 
chicken a very unsightly appearance 

Other experiments were made on eviscerated birds. 
diffusion of MSG would conceivably be more rapid in a warm 


since 


than a cold bird, six fryers were injected immediately after 
bleeding, then dressed and eviscerated. The fryers were then 
cut up, broiled and subjected to organoleptic examination. The 
sites of injections gave the sensation of high glutamate concen 
Samples from 


tration, and were considered quite unpalatabk 
which the sites of injection were cut out, could not be differenti- 
ated from the controls. These results sugg 
diffusion of MSG occurred, even after cooking. 

In another trial, 1 ml. portions of 35% MSG solution were 
injected into each breast, leg, and thigh of a young frying 
chicken, immediately after being dressed, and 
eviscerated. It was then stored for one week at 40° F. to allow 
for further diffusion of the MSG. A control bird was similarly 
treated (except for MSG injection). Microbiological analyses 
revealed that even in this case, the glutamate remained largely 
at the site of injection; analyses showed 0.22% MSG for the 


no 


slaughtered, 


injected muscle versus 0.08% for muscles from control birds as 
well as for muscles adjacent to imjected areas 

In another experiment twe 
freshly dressed and eviscerated chickens were injected with 
MSG containing pL-glutamic acid-2-( One each of the drum- 
immediately quick-frozen; the other 


» drumsticks and two breasts from 


‘ 


sticks and breasts were 
pieces were stored for one week at 35° F. before freezing. These 
samples were then treated as given under the isotopic technique ; 
the resulting “isoactivity” diagrams are shown in Figures 1, 2 
and 3. Due to experimental difficulties, reliable data on the 
stored drumstick samples were not obtained and these have been 
omitted from the figures 

Dip procedure. Early studies made on dipping cut-up, freshly 
dressed, warm fryers, in a 35% MSG solution at 50° F. for 10 
minutes showed a significant increase in glutamate absorption. 
Data obtained by microbiological analyses of the total muscle 
tissue are presented as part of Table 1. Pre-chilled chickens 
were used in subsequent dipping experiments since this seemed 
to be most feasible for possible commercial application. Chilled, 
cut-up fryers were taken from the packaging line in a commer 
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Figure 1. Distribution of MSG in chicken leg by “Hypo- 
spray” injection. (Analysis made immediately after injection.) 

Illustration shows position of slices in injected leg. 

Leg was injected with one ml. of 35% MSG solution con- 
taining 0.8 wc of dl-glutamic acid-2-C". 

Data given in counts per min. per sq. cm. (0.4 times natural 


size). 


Figure 2. Distribution of MSG in chicken breast by “Hypo- 
spray” injection. (Analysis made immediately after injection.) 

Injected with one ml. 35°% MSG solution containing 0.8 uc 
of dl-glutamic acid-2-C 

Data given in counts per min. per sq. cm. (0.4 times natural 
size). 
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Figure 3. Effect of holding period on distribution of MSG 
after injection of chicken breast by “Hypospray.” (Analysis 
made after holding sample one week at 35° F.) 

Injected with one ml. 35% MSG solution containing 0.8 uc 
of dl-glutamic acid-2-C’’. 

Data expressed as counts per min. per sq. cm. (0.4 times 
natural size). 


cial plant and dipped for one minute in a 35% MSG solution 
at 65° F. These samples plus the controls were immediately 
irozen for subsequent treatment and analysis. The inner muscles 
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TABLE 1 
Amount of MSG incorporated by dipping 


Treatment 


A B Cc 
Sample 
Total edible Edible portion ? Edible portion ? 
portion 
(less skin) Inner | Outer Total| Inner | Outer otal 
Breast 1.46 0.24 0.83 0.75 0.13 0.69 é 
Thigh 2.29 0.26 0.75 0.63 0.13 0.42 
Leg 0.95 0.04 0.37 0.23 0.10 0.25 0.19 


' Treatments: Thigh and leg dipped as one piece 
A--Warm freshly dressed portions dipped in 350 MSG at 50° F 
10 minutes 
B -Chilled freshly dressed portions dipped in 350 MSG at 65° I 
1 minute 
(—-Same as B, except samples cooked in deep fat before analysis 
Approximate Percent of Total 


Edible portions Breast Thigh Leg 
Inner > 
Outer Ri 7 ov 


and outer muscle layers with the skin were analyzed separately 
by the decarboxylation method. Two of the chickens wer 
cooked in deep fat at 375° F. until golden brown. The results 
are given in Table 1. In both the cooked and uncooked samples 
the drumstick and thigh were dipped as one piece (i.e. they 
were not disjointed ). 

Radioactive glutamate was also used to determine the dis 
tribution of MSG using the dip procedure. In this case a freshly 
killed and plucked fryer was chilled to 35° F., then eviscerate 
and cut up into frying portions. Since the skin seemed to b 
an effective barrier to glutamate diffusion, the skin of the thig! 
was left on the drumstick and sealed so that none of the dipping 
solution came in direct contact with the cut end of the drum 
stick. Two drumsticks and two half breasts were dipped for 10 
minutes in the C’* labeled glutamate solution at 35° F. One 


j 


Figure 4. Distribution of MSG in chicken leg using dip 
procedure. 

A. Cross-section from center of leg immediately after 
dipping. 

B. Cross-section from center of leg stored one week at 
35 F. after dipping. 

Pieces dipped in 35% MSG solution containing 0.8 uc 
dl-glutamic acid-2-C"' per ml. Data expressed as counts per sq. 
cm. (Illustrations 0.7 times natural size.) 
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Figure 5. Distribution of MSG in chicken breast using dip 
procedure. 

A. Cross-section from center of breast immediately after 
dipping. 

B. Cross-section from center of breast stored one week at 
35° F. after dipping. 

Pieces dipped in 35% MSG solution containing 0.8 uc 
dl-glutamic acid-2-C'' per ml. Data expressed as counts per sq. 
cm. (Illustrations 0.7 times natural size.) 


drumstick and half breast were then frozen immediately while 
the remainder was stored 7 days at 35° F. before freezing. The 
nples were then prepared and counted with results shown in 
Figures 4 and § 
Dusting procedure. Most of the dusting experiments were 
conducted by sprinkling 2 g. of finely powdered MSG over each 
area of the cavity adjacent to the things and 4 g. on the breast 
cavity {These quantities approximated addition of 0.75% 
MSG wht 
chicken flavor (4, 8).] 
All analyses were made by the decarboxylation method. Thi 


was found to be the level for a significant effect on 


birds were hard frozen when sampled by use of an electric meat 
saw. The breast and thighs were divided in slices parallel to the 
dusted sections of the body cavity as shown in Figure 6. The 
thin layers adjacent to the cavity and carrying the unabsorbed 
MSG were discarded in order that only MSG actually diffused 
into the flesh was measured. Untreated chickens were included 
in all experiments as controls. The results are the averages ot 
two birds with duplicate subsamples 

The effects of storage at 35° F. for various lengths of time, 
thawing, and various lengths of frozen storage on the diffusion 
of glutamate were studied. The type of treatment, storage con 


ditions and results are tabulated in Table 


Breast 


Thigh 


Figure 6. Location of analyzed samples in dusted chickens. 


TABLE 2 


Influence of sotrage conditions and thawing on distribution 
of MSG in dusted samples 


rhawing 


iditions 
D Hours 
S ple’ 
B 
~ 
MSG sprink 
MSG sprink 
the above untit 
S taken as s | 
Radioautographs were prepared from chickens dusted by the 
above technique wit wdered MSG containing 3.33 uc. 
pi-glutamic acid-2-C per g MSG. One chicken was 
allowed to remain at 35° F. for 7 days, then frozen, sampled, 
lyophilized and its radioautogray btained, Another was frozen 
immediately after dusting, held 7 days at 0° F., thawed 24 hours 
it 45° F. and refrozen for radioautograph preparation. The 
results obtained with the thigh are similar, though with slightly 


less diffusion, to those obt the breast, Figure 7 


RESULTS AND DISCUSSION 


\lthough the “isoactivity” diagrams (Figures 1, 2, 
and 3) of “jet” injected leg and breast samples show 
some immediate and latent distribution of MSG, several 
factors must be investigated before this method can be 
considered for commercial application. Small panel 
tests on fried chicken (2), chicken patties (8), and 
canned chicken (4) have shown that from 0.2 to 0.75% 
MSG is required to produce a significant effect. If we 
consider 0.5% MSG as the minimum necessary concen 
tration, 6.5 ml. of 35% MSG would be required per 
pound of chicken flesh. Since high concentrations in 
any particular location must be avoided (because of un 
palatability ), injections would have to be in small por 
tions and at numerous sites. Proper design of injection 
equipment may prove this method to be feasible. 

Our preliminary experiments on dipping warm, cut 
up fryers in 35% MSG solution at 50° F. for 10 min- 
utes, have shown considerable incorporation. Table 1 
Further experiments using pre-chilled birds were car- 
ried out, since this would seem to be more practical in 
a processing plant. These experiments, in which pre 
chilled cut-up fryers were dipped in 35% MSG at 
65° F. for one minute showed (Table 1) an appreciable 
incorporation of MSG \lthough the inner edible 
portions showed a low concentration, this pattern of 
concentration may be satisfactory for the effect desired. 
Unreported taste panel work in our laboratory and 
work in other laboratories (6) show that MSG has what 
may be considered a “lingering” taste effect. That is, 
once the mouth has been “sensitized” by glutamate, 
the effect can be carried over to samples that have no 
glutamate. Thus a relatively high concentration on the 


GZ, 
500 ‘300 - 2007.” 
BONE A r 
SKIN 
| 
206 | 
2007 | 
Wit | 
BONE B 
| 
| 
| 
| 
| 
‘| 
: 
2 
A 
z 
\\ 
~ 
|. 
| 
| 


suriace would give a “lingering” effect which might last 
through consumption of the remainder of the pieces. 
Further studies on this aspect of MSG need to be carried 
out. 

Comparison of “isoactivity” diagrams ( Figures 4 and 
5) of samples dipped in 359% MSG solution containing 
pi-glutamic acid-2-C™ show latent diffusion of MSG 
during storage for 7 days at 35° F. The skin is a con- 
siderable barrier to MSG penetration. This can be seen 
by the higher counts obtained on the breast samples 
compared to those on the leg and also by noting the 
lower activity adjacent to the skin layer on the breast 
samples. 

The dipping procedure, due to dangers involved of a 
contaminated dipping solution and wastefulness of an 
expensive ingredient, is not recommended and was 
studied solely to demonstrate the amount of MSG ab- 
sorbed by this method. On the other hand it is possible 
that a quantity of MSG solution might be sprayed into 
the cavity of each bird or over boxes of cut-up fryers 
before the over-wrap'is applied. Although no data are 
available on this procedure, the information obtained in 
the dusting procedure may be applied. 

Due to the low penetration of MSG through chicken 
skin, the dusting experiments were carried out by 
sprinkling definite quantities of MSG on specific areas 
inside the cavity of drawn birds. From Table 2, it can 
be seen that the amount of MSG absorbed increased 
with time on storage at 35° F. Very little absorption 
took place during frozen storage even when stored for 
104 days at O° F. Absorption of MSG during thawing 
of birds frozen immediately after dusting was fairly 
rapid. The applicability of freezing birds immediately 
after treatment would depend on whether the consumer 
would thaw the birds slowly and cook them without 
washing. 

Considering the anatomy of the bird, it is only neces- 
sary to apply the powdered MSG to the breast and thigh 
areas of the carcass cavity. Whn the amount of MSG 
dusted in the various areas was reduced by half, the 
quantity absorbed into the tissues was proportionally 


reduced ( Table 2) 
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Radioautograms ( Figure 7) of breast samples, dusted 
with 4 g. of MSG containing 13.3 wc. pi-glutamic acid 
2-C™, demonstrate visually the greater distribution ob 
tained in holding samples 7 days at 35° F. after dusting 
over the immediate freezing and 24 hours thawing at 
45° F. 

SUMMARY 

Methods of incorporating MSG. into eviscerated 
poultry have been considered and partially evaluated 

It is suggested from the results obtained that satis 
factory incorporation may be obtained by improved 
multiple jet injection, by spraying the cavity of freshly 
drawn birds with a concentrated MSG solution, or by 
dusting the cavity with finely powdered MSG 
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Figure 7. Cross-section radioautographs of C’’ dusted chicken breast. 


A. Frozen immediately after dusting, held 7 days at 0° F., 
thawed 24 hrs. at 45° F. 


B. Stored 7 days at 35° F. after dusting. 


Dusted on cavity side only with 4 gm. MSG containing 13.3 uc dl-glutamic acid-2-C". 
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Ss LITERATURE IS REPLETE with references to connected the aeration and reaction flasks. A small recirculating 
studies on methods of detecting spoilage in raw fish. pump needing no lubrication (such as a “Dyna-Pump,” Red 
mond Company, Owoss Michigar was placed series 


\mong these, determination of the amount of volatile 


between reaction flask a1 the aeration flask. The pressure side 


nitrogen compounds occupies a prominent place and of the pump was connected through a ball joint to the aeration 

has been reviewed many times (7, 2, 3, 4, among flask, which in turn wa nnected through a ball joint to 

others). Fewer studies have been reported dealing with the air inlet tube of the reaction flask. The outlet of the 7 
. reaction flask was connected throug ‘th 

spoilage in canned fish, particularly relating to the con- eaction flask ug nother ball joint 

Pele - volatit ~~ 1 1547 ye to the suction side of the pump. In this manner the volume of 

ent of volatile nitrogen compounds (9, 6, 4). Never- air in the closed system (approximately 2 liters) could be 


thel ss, this is one of the methods often used to judge 
J 


repeatedly circulated for 40 minutes through the press juice 


the condition of and to grade canned fish in many parts sample and then through the alkaline permanganate reagent 

of the world Che usual concentration used was 0.02 N KMnQ, in N NaOH 
re — ; solution. Ordinarily an air blank was determined only 1 

Because exported canned California fish have at times 

: : i : cally, since the reduction remains quite constant at a level of 

been graded on the basis of their content of volatile 2 to 4 microequivalents \ single u f the apparatus is shown 

nitrogen compounds, we became interested in studying in Figure 1.) For every determination, 10 ml. of the KMnO, 

the validity of this procedure and the relation of these reagent was pipetted into a reaction flask, and after the aeration 

period, 5 ml. of 6N H:SO, and 3 ml. of a 20% KI in an 0.1% 


compounds to the freshness of the canned product. 
\ccordingly, starting a few vears ago, all cans of fish 
submitted to this laboratory were examined for their 
content of total volatile (TVN) and _ trimethylamine 
nitrogen (T MN) so that these could be compared with 
that of volatile reducing substances (VRS). In this 
report are presented some representative data on the 
content of these substances in a number of species of 
fish, canned and varying in freshness or acceptability as 


Na:CO; solution were added. The liberated iodine was ti 
trated with approx. 0.025N sodium thiosulfate in an 0.2% 
Na:CO 0.1% Na:B.sO; - 10 H.O solution, using 5 drops of 
1% soluble starch in saturated NaCl solution as inside indicator 
\ control was always run with every determintion in which 
10 ml. of the KMnQ, solution in a reaction flask was left at 
room temperature for 40 and then treated as the test 
reagent. The difference between the control and test titrations 
multiplied by 1000 times tl rmality of the thiosulfate solution 


yielded the amount of reduction by the test sample in micro 
equivalents per 5 ml. of press juice 


human food, as judged organoleptically. ; 
; Since the alkaline potassium permanganate solution is an 
extremely sensitive oxidizing reagent, it should be pointed out 
MATERIALS AND METHODS . 
that extreme care in washing all the glassware is imperative 
Canned products. All the fish used had been commercially \ll traces of any fish oil or fish juice were removed in this 


canned and became available during the course of the activities 
of this laboratory. They were evaluated organoleptically by 
means of the usual appropriate criteria, such as general appear 
ance, color, texture, and in some cases odor, prior to the chemical 
examinations 

Sample preparation. The entire contents of a can was 
squeezed manually or mechanically in several thicknesses of 
cheesecloth or gauze, and the clear aqueous portion of the cen 
trifugate used for the chemical determinations 

Volatile nitrogen compounds. The micro-diffusion procedure 
described by Conway (&) was used. One ml. of press juice was 
placed in the outer well of the Conway unit, and 1 ml. of 2% 
aqueous boric acid, containing 4% of an 0.1% alcohol solution 
of bromocresol green and 0.8% of an 0.1% alcohol solution of 
methyl red, was placed in the inner well. For the TVN deter- 
mination 2 ml. of a saturated potassium carbonate solution was 
added to the press juice, whereas for the TMN determination 


0.7 ml. of neutralized formalin was first added to the press 
juice and after mixing the solution alkalinized as above. After 
incubation at 37° C. for at least 1 hour or at room temperature 
for 2 hours the boric acid was titrated with approx. 0.03 N H:SO, 
solution to the original indicator color. The values were ex 
pressed as mg. nitrogen per 100 ml. of press juice. 

Volatile reducing substances. Unt?! recently an apparatus 
previously described (9) was used, in which the laboratory air 
was purified by passage through alkaline permanganate before 
entering the press juice and a fresh supply of air was always 
aspirated through the sample by a vacuum pump. Recently this 
apparatus was redesigned to eliminate the air purification sys- 
tem and one of the two reaction flasks, and spherical 12/5 ball 
joints were used to replace the rubber or plastic tubing which 


’ Presented at the Fifteenth Annual Meeting of the Institute 
of Food Technologists, June 13-16, 1955, at Columbus, Ohio. 


laboratory by first rinsing the aeration flask with tap water to 
remove the canned fish juices, followed by a thorough scrubbing 


Figure 1. A single unit VRS apparatus, showing the spheri- 
cal ball and socket joints and the recirculating pump. 
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with a hot detergent solution, a rinsing with tap water and finally 
repeated rinsing with distilled water. For raw fish juices the 
aeration flask was first rinsed with a dilute salt solution before 
being washed with the detergent 


EXPERIMENTAL RESULTS 


In Table 1 are shown the ranges and average values for VRS, 
TVN and TMN in a number of 
species of fish packed in California or on the north Atlantic sea 
board. The organoleptic grade was established on each can prior 
to the chemical determinations. Similar data for many more 
cans of the California fish are available and are continually being 
These data show that for all the species of fish studied, 
the VRS was quite closely correlated with the or 
ganoleptic judgment of the lots. In contrast, the total volatile 
nitrogen and the trimethylamine values in general did not reflect 


representative cans of several 


obtained 


content of 


the results of organoleptic judgment 


DISCUSSION 
\s is to be expected in working with biological ma 
terial, the results for cans of a single parcel or lot or 
batch This variation is reflected in 
the VRS ranges given in the tables. The ranges for 
passable and not passable material overlap in some 
rhis mainly results because, even though a 


varied somewhat. 


Instances 
particular batch or parcel of fish may be judged organo- 
leptically to be not passable, not every can in the lot 


FOOD TECHNOLOGY, JULY, 1956 


present conditions, seems to be distinct and to bear no 
definite relationship to the condition of the fish. Mor 
data are being collected, and further information should 
show whether the apparent species specificity of tr 
methylamine content in the canned material is a definite 
characteristic of such packs. 

SUMMARY 

The VRS appartus was changed to provide a closed 
system with a recirculating pump and spherical ball and 
joint connections. 

The content of volatile reducing substances (\V RS) 
total volatile and trimethylamine nitrogen) (T\VN 
TMN) in canned California anchovies, Califorma and 
\tlantic herring, California mackerel, Califormia sar 
dines in brine and in tomato sauce and tuna was deter 
mined for material judged orgnoleptically to be passable 
and not passable. The content of VRS correlated quite 
closely with the organoleptic judgment, whereas the 
content of TVN and TMN did not show any definite 
correlation. The content trimethvlamine nitroget 
apparenly varies with the species of fish canned and 1s 
the same in fish of different states of freshness for any 


of 


single species. 
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TABLE 1 
Contents of various substances in commercially canned fish 
Volatile nitrogen compounds 
VRS 
Samp Ne lotal rrimethylamine 
judgement cans 
Ranwe Average Range \verage Range Average 
1a hl 1.7 4 77 $8.7 37 ~ 
to sau t sul 4 9-58.1 41 6.6- 76.6 34 R37 19 
herring Passo 13.7-33.6 4$3.5— 67.6 52 18.1-30.8 3.7 
tomato s ssable $1.0-70 60.4 $8.8-107 $1 16.2-43 5 
\r herring it Passable 14.4-39.3 1) 36.2-105 44 
t to sa Not ssable 17 $1.2-55.0 45.8 59 140 RR.4 4 0-68 44.7 
fornia acke Passable 5 5.4-18.2 34. 76 54.4 6.4-30.8 
in brine Not passable g> 19.0-71.6 43.4 46 89.8 66.1 8.9 19 18 
fornia s Passable 7 5.2-18.8 8.7 ‘4 75 49.8 4$.3-13.8 
Not nassable 38 19.3-85.0 6.3 ) 50.3 3.8-13.4 
California Passable 148 11.5-36.4 ; 67.8 813.8 1.6 
mato sauce Not passable 5 6.7-85.0 $4.3 $8.1 1.5 115.3 
Tuna in Passable 5.3-20.8 13 5 
Not passable 17 19.0-43.2 1.8 $3.1-103.1 8 
' Microequivalents reduction per 5 ml. of press juice 
Milligrams nitrogen per | ml. of press juice 
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lonizing Radiations in the Processing of 


Plant and Animal Products’ 


A. THOUGH HEAT PROCESSING stabilizes food against 
to and 
physical changes may take place during and after heat 


deterioration due bacterial action, chemical 
processing which result in a considerable loss in quality 
It would be desirable to have a method of destroying 
hacteria in food products which would not involve the 
application of heat and might result in less change in 
the product. 6, 7) much attention 


has been focussed on ionizing radiations as a means of 


In recent vears (2 


accomplishing this objective 

Chis paper is concerned with the effect on the organo 
leptic properties of certain food products of treatment 
The prevention of 


with high voltage cathode 


radiation induced changes by irradiating under certain 


rays. 


processing conditions is also included. 

The following plant foods and food products were 
investigated : asparagus, broccoli, brussels sprouts, cault 
flower, green beans, lima beans, peas, spinach, sweet 
potatoes, molasses, prunes, raisins and spaghetti. 
fishcakes, 


Fishery products investigated included: 


halibut steaks and scallops 


EXPERIMENTAL 
Irradiation technique. A Van de Graaff Accelerator (8) 
rated at 3 million electron volts was the source of the high 


cathode rays used in these experiments. Samples to be 


motor driven belt, the path of 


voltage 
irradiated placed on a 
which traversed the electron beam 

Irradiation from both through the dimension 
an was required for foods packed in sardine cans. These 
at voltages calculated to provide ade 


were 
sides shortest 
of the « 
products were irradiated 
quate penetration, the density and thickness of the food and the 


density and thickness of the container (sardine can) having 
been considered 
In the operation of the Van de Graaff Accelerator the dose 


rate was controlled by regulating the beam current and the speed 
of the belt that presented the sample to the beam. The applied 
ferrous-ferric system of dosim- 
the re 


was checked by using the 
etry (9 A run 
quested dose and the calculated dose did not differ by more than 
10%. 

Destruction doses. Experiments were carried out to determine 
the dose level of high voltage cathode rays necessary to provide 


dose 


was considered satisfactory when 


commercial sterility in uninoculated vegetables. 

These products were handled in a similar manner, including 
blanching, to that which might be used in vegetable canning and 
freezing plants. Commercial sterility, in this case, was con 
sidered to be the irradiation dose at which there was no signif 
cant increase in aerobic or anaerobic bacteria, as indicated by 


bacterial counts made at various dilutions on 3 samples repr« 


senting each dose level, after incubating for 1 and week 
pe riods at 


The approximate destruction dose was also determined for 
green beans, peas and sweet potatoes, inoculated with spores of 
sporogenes. Heat comminuted 


were used as a source of product in this case. For each product 


Clostridium processed foods 


‘This paper reports research undertaken in cooperation with 
the Quartermaster Food and Container Institute for the Armed 
Forces, and has been assigned number 617 in the series of papers 
approved for publication. The 
in this report are those of the authors 
strued as necessarily reflecting the views or indorsement of the 


views or conclusions contained 
They are not to be con- 


Department of Defens« 
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John T. R. Nickerson, Bernard E. Proctor, 
and Samuel A. Goldblith 
Department of Food Technology, Mas 


achusetts Institute of Technology, 
Cambridge, Massachusetts 
10 moculated samples radiated at ich dose level in 


increments of 0.5 x 10° rep 


The dose level for any product at which no growth occurred 
in any of the 10 samples, after culturing and incubating in suit 
able bacteriological media, was garded as the destruction dose 


tor the particular product 
In order to study the eff. 
prior to irradiation 


processing treatments 
frozen 


some ft the vegetable samples were 


after packaging; vacuut acked; vacuum packed and frozen; 


packed under nitroget 


Organoleptic tests. leptic tests were made immedi 


Organ 


ately following the irr ition of vegetables treated at levels 
sufficient to provide commercial sterility. Samples were cooked 
in water and served while hot to a panel of tasters usually con 
sistnig of 20 members. Evaluation of the product was by the 
hedonic scale method, in which a score of 9 indicated the most 
acceptable and a score of 1, the least acceptable product 


In pre paring sweet potatoes for organoleptic tests the product 
was heated by immersing i 


which the product was packed, in boiling water for 


Halibut was prepared for tasting by pan frying in hydroge 
nated fat, whereas fishcakes were deep fat fried 
When taste tests were made on prunes, raisins, and molasses, 


no cooking or other preparations were used 

Storage tests. were packed in quarter-oil sar 
dine cans and treated at irradiation dose levels sufficient to pre 
vent bacterial spoilage \fter irradiation they stored at 
either 68° F. or 36-40° | and > 
weeks over a period of 8 weeks 

Effect of irradiation on chemical changes. In order to deter 
the effect on radiation in 
subjected to this type of treatn 
determined for certain 
vegetables was extrac 


Sweet po 


were 


tested, organoleptically, every 


causing chemical changes in foods 
(as chlorophyll) was 
vegetable Chlorophyll in 
ted with acetone .and the percentage 
spectrophotomet®r at a wavelength 

Ascorbic acid determinations wert 
made on certain vegetables before and after cathode ray irradia 
Ascorbic acid content was determined by a modified colori 
metric method (5) 

Effect of various processing methods on the destruction of 
Cl. sporogenes with high voltage cathode rays. Spinach which 
had pre viously chilled, 
inoculated with a heat-shocked spore Sporo- 
genes and blended in a Waring blender 

Fifteen-gram portions were placed in aluminum cups, 60 mm 


mine 
ent, color 
products (3) 
greet 
ot transmission through the 


of 665 mu was investigated 


tior 


and heat proce ssed 


suspension of Cl] 


been pureed was 


in diameter and 15 mm. in height. These were sealed in sardine 
cans under the conditions of the processing method being in- 
vestigated. Processing variables were as follows 


Packing in air and irradiation at a product temperature of 
50° F 


in air and irradiating in the frozen state 


Packing 


Vacuum packing and irradiating at a product temperature 
of 50° F. 

Packing under nitrogen and irradiating at a product tem 
erature of 50° F 

Vacuum packing and irradiating in the frozen state 

In each case, 8 to 10 samples were irradiated at each of the 
following levels: 250,000 rep, 500,000 rep, and 750,000 rep. An 
equivalent number of non-irradiated controls were examined in 
each case. 

The initial concentration of the number of sur- 
vivors of each irradiation dose were determined by direct count 
Andersen’s media 
tubes, stratifying 
Cultures were incu 


spores and 


This was done by culturing serial dilutions o1 
(with bicarbonate solution) in 10 x 200 mm. 
with Vaseline and incubating at 37° ¢ 1) 
bated for 3 days at 37° C. before colonies were counted 


\ D, or 37% survival dose (4) was determined from the data 
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obtained from each irradiated sample. The D, values were 
cak ulated according to the equation 
n noe~D/Do 


Organoleptic tests were made on fishcakes, halibut steaks, 
and scallops, after irradiation treatment at the commercial 
sterility dose level previously determined 

Fishcakes were prepared by boiling 1 part of shredded fresh 
cod with 2 parts of peeled potatoes and then comminuting. 

Both fresh and frozen halibut steaks were used, but when the 
frozen product was used it was thawed prior to irradiation treat- 
ment which was conducted at room temperature. Scallops were 
obtained in the frozen state and thawed before irradiation. All 
of these products were sealed in quarter-oil sardine cans prior 
to irradiation 

Miscellaneous foods. \ number of miscellaneous food prod- 
ucts were sealed in sardine cans and irradiated with high voltage 
cathode rays. These products were of the type which do not 
ordinarily undergo spoilage due to the growth of bacteria. 

In some cases, irradiation was carried out at such levels as 
might be expected to destroy molds. In other cases, levels of 
about 100,00 rep were used which would destroy insects, insect 
eggs or metamorphic forms of insects. Organoleptic tests were 
made, alter irradiating, on the food products selected; namely, 
molasses, prunes, raisins, and spaghetti. 


RESULTS AND DISCUSSION 


The results of bacterial counts on the different foods 
irradiated at various dose levels and incubated for 2 
weeks at 37° C. are listed in Tables 1 and 2. The bac- 
terial count methods were such that it was difficult to 


TABLE 1 


Bacteria: content of vegetables irradiated at several dose levels 
and held at 37 C. for 2 weeks 


Storage at 37° C 


Irra hation dose and measurement 
Initial 1 week ? weeks 
Asparagus 
Standard Plate Count 42x 1 
trol Total Anaerobes 195 x 10 
Putrefactive Anaerohes tx] 
Standard Plate Count 300 
x 10" Total Anaerobes ! 792 19 
rep Putrefactive Anaerobes 49 
Broccoh 
Se "late Count 
(Contr Tot A\nae hes 136% 10 
Putrefact Anaerobes 8.8 x 10 
Standard Plate Count “ 0 300 
x Tot Anaerobes 9 
re} Putrefactive Anaerobes 5 } 
Green Beans 
Standard Plate Count 753 x 10% 
Control Total Anaerobes 913x119 
Putrefactive Anacrobes 1 62.6 x 10° 
Standard Plate Count 3 
x Total Anaerobes 1 6 
rey Putrefactive Anaerobes 
Spinach 
Standard Plate Count $25x 10 
Contr Total Anaerobes $27 x 10° 
Putrefactive Anaerobes 7x1 
Standard Plate Count 300 300 < 300 
10 Total Anaerobes RR 37 191 
rep Putrefactive Anaerobes 3 7 9 
Sweet Potatoes 
Standard Plate Count 40 x If 
Control Potal Anaerobes 88.7 x 
Putrefactive Anaerobes 6x10 
Standard Plate Count 00 300 300 
108 Total Anaerobes ? 3 


rep Putrefactive Anaerobes 


attain an absolute aseptic technique. It was therefore 
considered that the presence of sma/l numbers of viable 
bacterial in cultures made from irradiated samples indi 
cated contamination from the air, or other sources, 
introduced during the bacterial analysis, rather than 


TABLE 2 


Bacterial content of fishery products irradiated at several 
dose levels and held at 37° C. for 2 weeks 


Storage at 37 ¢ 


Irradiation dose and measurement 
Initial 1 week weeks 


Codtish Cakes 


Standard Plate Count $2 x 10° 
Control lotal Anaerobes 18.5 «10 
Putrefactive Anaerobes $3000 
Standard Plate Count 300 
15x] Anaerobes 7 
rep Putrefactive Anaerobes 


Halibut Fillets 


Standard Plate Count 75x 
Control Total Anaerobes 18x 10° 
Putrefactive Anaerobes Tix lt 


Standard Plate Count 


x 10 lotal Anaerobes 7 17 
rep Putrefactive Anaerobes 1 1 
Scallops 
Standard Plate Count 5x 10° 
Control Total Anaerobes 45x 1 

Putrefactive Anaerobes 

Standard Plate Count ( 
x 10 lotal Anaerobes 7 
rep Putrefactive Anaerobes 1 tA 


organisms which had survived the irradiation treat 
ment. The commercial sterilizing dose for any product 
was therefore regarded as that dose at which the bac 
terial count (aerobic and anaerobic) did not increase 
significantly over that obtained immeditely after irradia 
tion, when the product had been incubated for 2 weeks 

The sterilization dose determinations indicated only 
approximations, since dose increments of 500,000 rep 
were used in irradiating and the dose factor is ce 
pendent, among other factors, upon the initial number 
and types of bacteria present. 

\s determined by the method indicated, the commer 
cial sterilizing doses for the various products are listed 
in Table 3. It can be seen that the dose required to pre 


TABLE 3 


Dose of high-voltage cathode rays required to attain 
commercial sterility in various products 


Dose Product 


15x rep Asparagus 
Broccoli 
Codfish Cakes 
(;reen Beans 
Sweet Potatoes 
Spinach 


2.0 x 10% rep Halibut 
Scallops 


vent bacterial increases in samples incubated at 37° ¢ 
was in some cases 1.5 x 10° rep and with other products 
2.0 x 10° rep. 

The results of sterility tests with irradiated inoculated 
packs are reported in Table 4. 
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IONIZING RADIATIONS APPLIED 


Green beans containing approximately 590 spores of 
Cl. sporogenes per gram were sterilized and showed no 
growth in 10 samples with a dose of 2.0 x 10° rep 
Spinach containing approximately 160 spores per gram 
was also sterilized with a treatment of 2.0 x 10° rep 


TABLE 4 


Number of samples’ of vegetables showing growth after 
inoculation with Cl. sporogenes, irradiation and 
culture in thioglycollate broth 


Pea purce containing approximately 300 spores per 
gram was sterilized with a treatment of 1.5 x 10' 
whereas sweet potatoes containing 1,800 spores of C/ 
Sporogenes per gram were sterilized with a dose of 
2.0 x 10° rep 

Phe D, values for Cl. sporogenes suspended in spinach 
and irradiated under different processing conditions are 
listed in Table 5. Vacuum packing, freezing, packing 
in a nitrogen atmosphere or a combination of vacuum 
packing and freezing significantly affected the D, value 
compared with the air-packed samples. 

Part of this experiment was repeated using a freshly 
harvested crop of Cl. sporogenes spores. In this case, 
air-packed samples (50° F.) were compared with air- 
packed frozen samples. The results confirmed the pre- 
vious findings indicating that the spores of Cl. sporo- 
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genes were more radio resistant in the frozen than the 


non-irozen state 

lhe mean D, values obtained in the repeated tests fell 
within the confidence limits of the mean D, value for the 
corresponding dose, for samples treated in the same 
manner, in the original experiment. This indicated that, 
in cases where the checks were made, the second test 
confirmed the results of the first test 


(Over the dose range investigated, the survival curves 


for a given treatment were not straight but slightly 
curved lines (concave down). The D, value is some- 
times expressed as the recipr wal of the slope of the 
survival curve wherein n/n, is plotted against dose in 
rep. That the D, values obtained for a given process at 
different dose levels were not of the same order may 
be explained by the fact that the survival curves were 
not straight lines but were curved with a constantly 
changed slope 
I. ORGANOLEPTIC EVALUATION OF FOODS IRRADI- 
ATED UNDER VARIOUS PROCESSING CONDITIONS 
A. Vegetables 


1. Asparagus. In 5 ditterent flavor tests with aspara- 


gus which had been irradiated under normal conditions 
(that is, packed in air at room temperature) with a dose 
of 2.0 x 10® rep, 2 tests indicated that there was no 
significant difference in flavor between irradiated and 
non-irradiated samples and 3 tests indicated that a 
significant difference had occurred (Table 6). This im- 
plied that samples irradiated at the commercial sterility 
level (2.0 x 10° rep) are significantly different from 
non-irradiated controls. This difference was not obvi- 
ated when the radiation treated products were: vacuum 
packed ; frozen; vacuum packed and frozen; or packed 
in an atmosphere of nitrogen 

?, Broccoli. In 7 separate flavor tests on broccoli 
irradiated under ordinary conditions with a dose of 
2 x 10° rep, 4 tests indicated that irradiated samples 
were significantly different from the non-irradiated 
samples and 3 of the tests indicated that the irradiated 
samples were not significantly different from controls 
(Table 7). The overall indication appeared to be that 
there is a significant difference between broccoli irradi- 
ated at room temperature and non-irradiated broccoli. 

When samples were irradiated in the frozen state at 
a level of 2 x 10° rep no significant flavor change was 
apparent. Prevention of flavor change due to irradiation 
treatment could not be achieved by vacuum packing or 
by packing in an atmosphre of nitrogen. 


3. Brussels Sprouts. The results of a single test with 


TABLE 5 
Calculated D. values for Cl. sporogenes suspended in spinach and irradiated under various conditions 


Number of samples Irradiation condition 


é Air atmosphere, 5 F 

1. Vacuum packed, 50° F 

12 \ir atmosphere, frozen 
N atmosphere,50° F. 
Vacuum packed, frozen 

t \ir atmosphere, 50° F 
Vacuum packed, 50° F 
Air atmosphere, frozen 
N atmosphere,50° F 

10 Vacuum packed, frozen 


187 

257 +3 Significant 

75 Signihcant 

336,000 +26,000 Significant 

411, 0 +59 Significant 

5 171, +10, Significant 

19 Significant 

750, 250, +17, Significant 

750.00 296,001 +32 Significant 


i J 
yf 
| 
| 
2 
| 
Sweet Potatoes 
Dose 1,8 spores spores 46 spores spores 
re} per grar per gram per gram per gram | ba 
None 
1.0 x 108 5 6 eh 
15x 10 
Dose 163 spore l spores spores 
(rep) per gram per gram per gram ee ba 
1] 
None 
x 10 
y x 10° | 
G n Bear ik 
(rey per grat per grat per grat per gram 
None 
] x 6 | 
1.5 x 10 
x 10° Td] 
p 
— 
| 
Dose res 1 spores 
(rep) per gram per gram la td 
None 1 
l x 
1.5 x 10° 
tot ; ans per we is studied 
ie 
=, 


TABLE 6 
Organoleptic evaluation of irradiated and 
non-irradiated asparagus 
Mean Significance t 
treatment (rep) flavor -,, value 
a vcore 5% level 
None None 5.58 . 
None x 10 4.79 Not significant 1.25 
None None 5.90 
Frozen None 5.63 Not significant 0.53 
Frozen x 10" 2.63 Significant 6.09 
None None 
Vacuum packed None 5.20 Not significant 0.52 
Vacuum packed x 10° 4.50 Not significant 1.76 
None None 5.53 
None >x 10° 3.63 Significant 3.34 
Vacuum packed x 10° 3.32 Significant 3.32 
N atmosphere x 10° 3.47 Significant 3.90 
None None 6.00 
N atmosphere None 6.00 Not significant 0 
N atmosphere x 10° 4 Significant 3.71 
None None 5.6 
Vacuum packed 
and frozen None $.32 Not significant 1.90 
Vacuum packed 
and frozen x , Significant 52 
None None 5.5 
None 10° 4.14 Significant 
lreated with 
sodium ascorbate x 1 5.51 Not significant 
None None 4.44 
None x 10° 1 Not significant 1.11 
Treated with mon 
sodium glutamate x 10U* 4.1 Not significant 43 
None None 
Vacuum packed None 5.91 Not sierificant 1.20 
Vacuum packed 2.5.x 10° 65 Significant 6.59 
None N tie 5 6 
Vacuum packed 
and frozer None Not significant 1.06 
Vacuum packed 
and frozet Sx 10° Significant 4.46 
None None 6.63 
N atmosphere None 6.32 Not sieri nt 0.83 
N atmosphere 5x 10* | 94 Significant 6.59 
None None 6.99 
None 5x 10" 4.65 Significant 4.50 
lreated with 
sodium ascorbate 2.5 x 10° 3.71 Significant 6.67 
Brussels sprouts indicated that air-packed samples 


irradiated at room temperature at a level of 2.0 x 10° 
rep were not significantly different from non-irradiated 
controls (Table 11). 

4. Cauliflower. All samples of cauliflower irradiated 
under ordinary conditions at levels of 2.0 to 2.5 x 10° 
rep were found to be significantly different from the un- 
irradiated controls. The irradiation flavor is not 
obviated by vacuum packing or by freezing ( Table 11). 
5. Green Beans. \n 9 separate flavor tests on air- 
packed samples of green beans irradiated at room tem- 
perature with a dose of 2 x 10" rep, irradiated samples 
were found to be significantly different from controls in 
two of the tests and not significantly different from 
controls in seven of the tests (Table 8). The results 
indicated that, under ordinary conditions, irradiation of 
green beans at levels of 2 x 10° rep does not result in a 
product which is significantly different in flavor from 
controls. 

Irradiating (a) while frozen, 


under vacuum, (b) 


(c) in a nitrogen atmosphere, or (d) combinations of 
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TABLE 


Organoleptic evaluation 
non-irradiated broccoli 


Product 
treatment 


None 
None 


None 
None 


Vacuum packed 


None 
N one 
N atmosphere 


None 
None 
Frozen 


None 

None 

Frozen 

N atmosphere 


None 

None 

Vacuum packed 
N atmosphere 


None 
None 


None 
None 
Vacuum packed 


None 
None 
Frozen 


} 


I 


Jose 


(rep) 


None 


2x 10° 


None 
2x 10° 


2x 10° 


these, did not appear 


ment in flavor over the 


Mean 

flavor 

score 
5.55 


4.60 


7 


of irradiated and 


Significance 
at 
5% level 


Not significant 


Significant 
Significant 


Not signihcant 
Not significant 


Significant 
Not significant 


Not significant 
Not significant 
Significant 


Significant 
Significant 
Significant 


Significant 


Significant 
Significant 


Significant 
Significant 


to result in a decided improve 


irradiated sample which was not 


treated by one of these methods. 


6. Lima Beans. Significant flavor changes, compared 
to controls, resulted in air-packed samples of lima beans 


Product 
treatment 


None 
None 


Frozen 


None 
None 
Frozen 


None 
None 
Frozen 


None 
None 


Vacuum packed 


None 
None 
Vacuum packed 


None 

None 

Vacuum packed 
and frozen 


None 
None 
N atmosphere 


None 

None 

Vacuum packed 
Frozen 


te tv 


Dose 


rep) 


None 


2a 16 


10° 


None 


x 10% 


22 16 


None 


2x 10 
2x 10° 


None 


x 
x 10° 


None 


2x 10° 


2x 10 


None 


22 


2x 10 


None 


2x 10 


x 10° 


None 
5 x 10° 


5 
5 


x 108 
x 


TABLE 8 


Organoleptic evaluation 
non-irradiated green beans 


Mean 
flavor 
score 


of 


irradiated and 


Significance 
at 


5% level 


Not significant 
Not significant 


Significant 
Significant 


Significant 
Significant 


Not significant 
Not significant 


Not significant 
Significant 
Not significant 
Not significant 


Not significant 
Not significant 


Significant 
Signitic ant 
Significant 


ih 
1.98 
& 
| None 5.50 
2x 10° 4.70 t 
2x 4.95 Be 
None 5.90) 
2x 108 42 4 
None 5.65 
on 2x 10° 4.75 1.9 
2x 10° 6.10 
2x 108 4.55 
None 6.90 
>x 10° 4.9 
> x 108 4.95 
>x 10° 
|| None 6.35 
2.5 x 10° 4.05 +. 07 
None 50 
108 235 4 
5x 10 
None 6.05 
2.5 x 104 3.50 é 
if 
5.15 
4.35 1.4 
4.6! 
5.50 
4.01 
5.71 
4.4 
4.95 
4.41 
5.20 
4.30 
§.25 8 
5 
5.11 
4.33 1.24 
4.10 4.4 
| 2.80 7.96 
he 
JS 
im 
a 


IONIZING RADIATIONS APPLIED 


TABLE 9 


Organoleptic evaluation of irradiated and 
non-irradiated lima beans 


Mean Significanc 
Dos 1 ‘ 
t tr t rey alt value 
re 5% level 
None N 
None x Not s nt , 
Vacuum pack x Not significant 1.44 
None N 
None x 4 Signitica t 
Frozet 7 Significar 
None N 
None x Significant 44 
N atmosphere x ) Significant 4.65 
roze x Significant 
Non N , 
None x 4 4.04 
\ iu packed x oe 
atmos re x 4.16 


irradiated, at room temperature, with a dose of 2 x 10! 
rep (Table 9). Neither vacuum packing, packing in a 
nitrogen atmosphere nor irradiating in the frozen state 
were effective methods of preventing flavor change due 
to irradiation treatment 

7. Spinach. The flavor panel results obtained with 
irrachated spinach (2.0 x 10° rep, air packed, room tem 
perature) showed no significant flavor differences be 
tween control and irradiated samples (Table 10). 

The flavor of irradiated samples was not improved 


TABLE 10 
Organoleptic evaluation of irradiated and 
non-irradiated spinach 


M Significance 
Product Dose t 
t ep 
rey alue 
None None R¢ 
None x Not signt ant 8 
Nor x Not significant 
None None 
Frozer None Not significant 1.44 
Frozer x Not significant 14 
None None 4 
None x le 4 Not significant 7 
Frozer x 10" 4.8 Not significant 79 
None None ) 
None x | Not significant 1.41 
Vacuum ke x 4 Significant ».32 
None None 
None x . Significant 5.84 
Vac . x Significant 5.31 
None 
None Significant 5.30 
Vacuum packed 
and froze1 x | Significant 3f 
None N 
None 10° 4.9 Significant 71 
\N atmosphere 2x 10° +¢ Significant 3.64 
None None 
None 5x1 Not significant 
Frozet 5x1 Not sigt nt 1.88 
None Not 68 
Frozen 5 x 10 89 Significant 4.50 
None None 
Vacuum packed None e Not significant 0.80 
Vacuum packed 1¢ Signi‘icant 
None None 47 
None 2.5 x 10° 1.29 Significant 3.88 
N atmosphere 2.5 x 10° 4.70 Significant 3.47 


TO 
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to any extent by irradiating as the frozen, vacuum 


packed or nitrogen pack 
Swect Potatoe 
ve lo ed in air packed samples ol sweet potatoes irradi- 


ed product 
No significant flavor changes de 
with dose 


ated at room temperature levels as high as 


rep | lable 11 


TABLE 11 


Organoleptic evaluation of irradiated and non-irradiated 
sweet potatoes, brussels sprouts and cauliflower 


Mean 
Product Dose M t 
treatment rep value 
core evel 
S Potat 
None Nor x 
None x Not sig ant 43 
Vacuum packed Not sig ant 77 
None Non g 
None 5 x Not gnificant 1.34 
Vacuum packed 5 x 10° 5.1 N gt ant 1.2 
B t 
None None 
N x 108 2 N t l 
( wer 

None N 
Nor x Sig ant 4.27 
Vacu ke Sig t 5.50 
None N 7 
None x 68 Sig heant tals) 
Froze x 4.63 Sig cant 90 
Froze x o& > heant 25 
Nor Nor 
Nor 5 x 108 Significant 1.58 
Vacuur ck x 6 4.26 Significant 2.10 


B. Fishery Products 

1. Cod Fishcakes. Vhe results of two taste tests indi 
cate that as far as cod fishcakes were concerned there 
was no significant difference between the flavor of con- 
trol samples or samples which had been irradiated at a 
level of 2.0 x 10° rep under one of the following condi- 
tions: air-packed at room temperature, vacuum-packed 
or frozen. Of the irradiated samples, those that were 
vacuum packed received the highest score (Table 12). 

2. Halibut. When frozen 
then irradiated with a dose of 2.0 or 2.5 x 10° rep a 
significant flavor difference was found between irradi- 
When 


dose of 


halibut was thawed and 


ated and non-irradiated samples (Table 12). 
fresh halibut with a 
2.5 x 10° rep no significant flavor difference was noted 


steaks were irradiated 


between treated and untreated samples 


C. Miscellaneous Food Products 

1. Prunes and Raisins. It was found that either dried 
prunes or raisins could be subjected to an irradiation 
dose of 1.0 x 10° rep without developing flavor changes 
which were significantly different from untreated con- 
trols (Table 13) 
molds would have been destroyed at this level of ir- 
radiation treatment, higher dose levels were not investi- 


Since it is expected that insects and 


gated for these products 

2. Molasses. Molasses treated with 
10° rep was scored considerably lower, but was not 
found to be significantly different in flavor from control 
[his level of irradiation treatment 
various 


a dose of 2.0 x 


samples (Table 13) 
would be sufficient to destroy eggs and the 
metamorphic forms of insects 


a 
~ 
} 
| 
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TABLE 12 


Organoleptic evaluation of irradiated end non-irradiated 
codfish cakes and halibut fillets 


treat t ( value 
eatmen rep) score 5% level Valu 
Codfish Cakes 
None None 6.06 a 
None >x 10* 4.73 Not significant 1.77 
Vacuum packed >x 10° 5.40 Not significant 0.93 
None None 6.44 
Vacuum packed >x 10° 6.16 Not significant 0.51 
Frozen >x 10° 5.55 Not significant 1.85 
Halibut Fillets 

None None 6.00 
None x 1 4.79 Significant 2.09 
None! None 5.88 
None! x 10° 3.83 Significant 4.02 
None None 6 
> 5 x 10° 5.88 Not significant 0.34 
Packed in 

~ brine 5x 10° 5.66 Not significant 0.98 

Prepared from frozen samples that were defrosted prior to irradiation. 


II, STORAGE TESTS 

\ir packed samples of sweet potatoes irradiated at 
room temperature with a dose of 2.0 x 10° rep and then 
stored at 36 to 40° F. or at 68° F. were not significantly 
different in flavor from frozen controls during a period 
of & weeks’ storage. Heat processed pureed sweet 
potato samples stored at 68° F. with irradiated samples 
were consistently rated lower than the irradiated sam- 
ples ( Table 14). 


III. CHEMICAL CHANGES 

The results of the effect of high voltage cathode ray 
treatment on the ascorbic acid content of vegetables are 
listed in Table 15. These findings did not confirm the 
conception that freezing or vacuum packing might 
lessen the destruction of ascorbic acid by radiation. In 
asparagus, having a natural ascorbic acid content of 
10 mg. per 100 g., irradiation with a dose of 2 x 10° rep 
caused a 94 destruction of this compound (not re- 
ported in the tables). When this natural concentration 
was supplemented by treatment with sodium ascorbate 


to bring the concentration of 76 mg. per 100 g., the 
destruction of ascorbic acid due to irradiation at 2 x 10) 
rep was 71.5% (Table 15). 

There was a noticeable loss in the chlorophyll con 
tent of asparagus and green beans, but only a slight loss 
in the chlorophyll content of broccoli and = spinach, 
irradiated at a level of 2.0 x 10° rep. Vacuum packing 


TABLE 13 
Organoleptic evaluation of irradiated and non-irradiated 
molasses, spaghetti, prunes and raisins 


Mei Signihica 
Product Dose — wae ance t 
val 
treatment (rep) unoee 5% level alu 
Molasses 
None None 6.8 
None 2x 10° 5.9 Not significant 1.96 
Spaghetti 
None None 4.85 
None 0.1 x 10° 5.20 Not significant 69 
Prunes 
None None 6.5) 
None 0.50 x 10° 5.75 Not significant 1.79 
Vacuum packed 0.50 x 10° 6.00 Not significant 1.25 
None None 6.55 
None 1x 5.95 Not significant 
Vacuum packed Ix 10* | 5.80 Not significant 
Raisins 
None None 6.75 
None 0.50 x 108 7.00 Not significant 78 
Vacuum packed 0.50 x 10° 6.70 Not significant 0.1 
None None 6.65 
None 1 x 10° 6.85 Not significant 
Vacuum packed 1x 10° 6.60 Not significant 


effectively prevented the loss of chlorophyll due to 
irradiation treatment in asparagus, broccoli and spinach. 
However, samples irradiated in the frozen state had the 
best color and highest chlorophyll content (Table 16) 


CONCLUSIONS 
‘Commercial’ sterilizing doses for certain vegetables, 
fishery, and miscellaneous food products were found 
to lie in the range of 1.5 x 10° rep to 2.0 x 10° rep. 
D, values obtained for Cl. sporogenes suspended in 
pureed spinach and irradiated under different process 


TABLE 14 


Organoleptic evaluation of irradiated and non-irradiated 
sweet potatoes held at various storage temperatures 


Weeks in storage Dose (rep) 


None 
2x 10 


None 

2x 

2x 10° 
Heat procesved 


None 
2x 10* 
Heat procesved 


None 

2x 

2x 10° 
Heat processed 


8 None 
2x 10° 
2x 10° 


8 Heat processed 


. Mean flavor Significance at t 
} 
Storage temp. score 5% level value 
Room temp. 5.40 
Room temp 5.50 Not significant 0.19 
0° F. 5.63 
36-40° F 4.79 Not significant 1.47 
Room temp 4.89 Not significant 1,30 
Room temp 4.26 Significant 2.21 
0° F 5.78 nant 
Room temp 6.05 Not significant 0.47 
Room temp 4.16 Significant 2.64 
0° F. 5.65 ass 
36-40° F. 5.20 Not significant 0.82 
Room temp 4.90 Not significant 1.41 
Room temp 4.75 Not significant 5 
0° F 5.80 
36-40° F. 5.25 Not significant 0.94 
Room temp 5.35 Not significant 0.96 
Room temp 4.70 Significant 2.16 
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IONIZING RADIATIONS APPLIED TO 


TABLE 15 


Destruction of ascorbic acid in various vegetables by irradiation 
with high-voltage cathode rays (2 x 10° rep) 


Ascorobic acid 


Foor Treatment 
loss 
Asparagus Cont 76.1 
Irradiated 21.8 71.5 
Br Control 18.1 
Irradiated 2.5 86.5 
Frozen and irrad 6.0 67.0 
Vacuum packed and irrad 1.8 90.9 
Green be ( t 8.9 
Irradiated 92.1 
Froz and irrad 0.7 92.1 
Va ked ar rrad 8 91.9 
Spinach Contr ¢ 
Irradiated »2 64.5 
Fy i id 4 93.5 
Vacuum packed and irrad La 80.6 
TABLE 16 


Effect of high-voltage cathode rays (2 x 10° rep) on color 
(measured as chlorophyll) of various vegetables 


Chlorophyll 


Food Treatmer | Percent 
p.p-m. 
Asparagus ( trol 76 
Irradiated 15.7 
Vacuum packed and irrad l 
Frozen and irrad 8 0 
RB Control 7 
Irradiated 66 
Vacuum packed and irrad 69 
} rrad RR 
Green beans ( trol l 
Irradiate g 
Va packed and irrad 27.8 1.8 
Froze 1 8 
S ach ( tr 19 
I liated 179 
Vacuum packed and irrad 19 
Frozen and irrad 1 


ing conditions indicated that the radio resistance of this 
organism (as compared to air-packed samples irradiated 
at room temperature) was increased by irradiating 
following conditions: nitrogen packing; 
freezing and vacuum packing; and 


under the 
vacuum packing ; 
freezing 

Sterility tests made on different vegetable products 
inoculated with 160 to 1,800 spores of Cl. sporogenes 
per gram indicated that a dose of 1.5 x 10° rep to 2.0 x 
10° rep was necesary to attain a destruction sufficient to 


provide no growth in any of ten samples. 
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It is probable that the following vegetables may be 
irradiated at levels sufficient to provide commercial 
sterility without the development of unacceptable ir 
radiation flavors: green beans, brussel sprouts, and 
sweet potatoes. Sweet potatoes were always scored 
highe r than heat processed controls and were entirely 
acceptable after a storage period of eight weeks at 
68° F. 

Halibut and fishcakes were not adversely affected in 
flavor by irradiation doses necessary to prevent spoilage 
in such products held at 37° C. It was found that fresh 
halibut was much less affected by irradiation treatment 
than was defrosted frozen halibut 

The flavor of dried prunes and raisins was not 
affected by irradiation doses sufficient for the destruc 
tion of molds and various forms of insects 

Most of the ascorbic acid in asparagus was destroyed 
by irradiating at a level sufficient to prevent bacterial 
spoilage. Only slight losses were encountered in broc- 
coli and spinach treated in the same manner. Irradiation 
while vacuum packed or frozen prevented losses in 


chlorophyll to a significant extent 
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Sedimentation of Milk Proteins as a 


Function of Certain lons 


Manuscript received March 31, 1956 


Son BILITY AND DISPERSIBILITY are important fac- 
tors in spray-dried milk intended for beverage purposes. 
There is abundant evidence (77) that variations in the 
mineral composition of milk result in both physical and 
chemical changes, and the decrease in solubility of dry 
nulk as a result of processing has been shown to be re- 
lated (Y, 13), among other factors, to its salt balance. 
Che effect of minerals on coagulation of milk proteins 
has been emphasized, and calcium especially has been 
shown to play an important role in relationship to the 
effects of heat on protein denaturation and flocculation 
(2. 5, 18) 

In the present investigation changes in the nature of 
milk colloids caused by changes in mineral composition, 
particularly calcium, and denaturation of proteins due 
to heat have been followed by examination of the sedi- 
ment fraction obtained by high speed centrifugation 
(3, 16, 19, 20) of milk with a Sharples Supercentrifuge. 
lon exchange processes (7, 4, 1), sequestering agents, 
and electrolytes have been used to remove or alter the 
mineral components in the milk under study. 


EXPERIMENTAL AND RESULTS 


Cations were removed from milk by the use of the mixed bed 
technique (/) employing the resins, Amberlites IR-45 and 
IRC-50, in the ratio of 3 Centrifugation was accomplished 
using a Sharples Supercentrifuge with steam driven head and a 
1.75 inch diameter batch bowl. The speed used, unless otherwise 
specified, was 40,000 R.P.M. (39,400 x g) for a period of 15 
minutes 

When addition of ions was made to milk, concentrated solu 
tions were added to avoid diluting the milk by more than 


TABLE 1 


Optical density and sedimentation as function of calcium level 
in fresh and dried non-fat milk 


Sediment 


ype of mith Ca removed Oop 1:50 % total 

Te DIL milk solids 
NFP! ) 0.60 34.9 
NFP* 4 1,49 70 
NFP 7 1.36 0.0 
NFP* $4.5 28 18.4 
NFP R5 1.06 6 
i Fres! $4 6.4 
Fluid Fresh 4 
Fluid Fresh $3.5 2 7.3 
Fluid Fresh $9 04 4.9 
1 Fresh Rif 

Reconstituted non-fat wder 


2%. The treated milk was thoroughly stirred and allowed to 
stand overnight in a_ refrigerator before being examined. 
Analyses for Ca, Na, P, Mg, K and ash were made by published 
methods (7, 8, 11, 12, 14, 15) 

Effects of ion exchange. Data in Table 1 and Figures 1 and 
2 indicate the effect of removal of calcium on the quantity of 
sediment obtained by centrifugation. Sediment quantity de- 
creases with increasing demineralization in both reconstituted 
spray-dried and fresh fluid whole milk. Spray-dried milk * 


‘The solids content of reconstituted spray-dried milks was 
adjusted to the levels of the fluid milks used 
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yielded more sediment at comparable calctum levels than did 
fresh whole milk or fresh whole milk heated at 170° F. for 30 
minutes. The amounts of sediment obtained from spray-dried 
samples with approximately 30% calcium removed were com 
parable to those of non-dried milks of original calcium contents 


25 
| 
q 
2 
> 
4 Co REMOVED, SPRAY 
ORIED, RECONSTITUTED 
° 
10 
w FLUID NON-HEATEO_ | 
2 & 
° | 
| 

FLUID, HEATED aT 
30 MIN. | 
3 
1 l 1 l 
20 40 60 60 100 


CALCIUM REMOVED-& 


Figure 1. Relationship of calcium content to quantity of 
sediment in fluid and reconstituted spray dried whole milk. 


The optical densities of both fresh fluid and spray-dried not 
fat milk decrease as calcium is removed, Table 1, Figure how 
ever, at comparable calcium levels the optical density of tl 
spray-dried product is consistently greater than that of 
fluid milk. Optical density measurements were made with the 
Evelyn Spectrophotometer using the 420 mu filter (6) 

Effect of addition of calcium ion. Data shown in Table 2 
and Figure 3 indicate that adding calcium to milk altered the 


fresl 


TABLE 2 


Effect of alteration of calcium balance in whole milk on the 
composition and pH of supercentrifuged sediment fraction 


A B 
Tota Protem Calcium 
Calcium level solids N x 6.38) mes A/R pH" 
(% of normal) z./100 ml 100 mi Ratio 
milk milk milk 

1.4 7 f 
ss »79 83 73.1 5 6.2 

75 6 1.79 24.5 4 
$5 7 49 ] 4 

* Calcium was added as a 15° solution of CaCl. in water 


Amberlites [R-45 and IR¢ 


? Calcium was removed by a mixed bed of 
3:1 of these resins 


50 ion exchangers in a column containing a ratio ot 
The pH of the treated milk before centrifugation was maintained 


constant 


colloidal nature of milk protein as shown by the increased quan 
tity of proteins in the sediment, and resulted in the formation of 
additional calcium-protein complexes (1/6) as indicated by a 
greater quantity of calcium in the sediment fraction. Removal 
of calcium by ion exchange (1) had the effects as show! 
Tables 1, 2, 3a and 3b and Figures 1, 2, and 3. 
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SEDIMENTATION 

Effect of substitution and addition of various cations. 
\n investigation was conducted to determine the effects of 
magnesium, sodium, potassium, citrate, and phosphate ions on 
non-fat fresh milk and reconstituted spray dried milk. Mag 
nesium and calcium ions were added as 1M while salts, sodium 
and potassium ions were added as 2M solutions of the chloride 


Sodium citrate and sodium orthophosphate supplied the citrates 
and phosphate ions, respectively. Data in Tables 3a and 3b show 
the effects on the composition al 1 quantity of the sediment fol 
lowing substitution in ion-exchanged milk of equivalent quan 
+40 
| 
—_— OPTICAL DENSITY 1 
086 7 30 2 
3 
> 
8 420 
} ° x 2 
‘ ORIED 4 
> ‘e 
0.2 ° 
J. = 
L WN = 
o 
20 ac 60 80 100 
Ce REMOVEO-& 
Figure 2. Optical density and sedimentation as functions 
of calcium level in fluids and spray dried non-fat milk. 
tities of magnesium, potassium, calcium, and sodium for varying 
levels the original native milk~ calcium in a_ completely 
lemineralized milk. Figure 5 and Table 6 illustrate the increase 
optical densities resulting when these cations were returned 
to deionized milk. When calcium was added the optical density 
creased to a value close to that of the original milk. That was 
tt true, however, when magnesium, sodium, or potassium was 
substituted for calcium the latter instances the optical density 
remained low. Examination of data in Table 3a and 3b shows 
that while the addition of Mg** ion results in sediment forma- 


tion equivalent to about 60% of that obtained by addition of 


sediment 


Ca ion, the quantity of me ion found in the was 
“SEDIMENT 
3.0 AA 
' 
= 
a 
L 
9 3 
z 
w / 4 80 > 
CALCIUM 
40 80 120 160 200 


CALCIUM— % OF NORMAL 


in fluid milk on 


Figure 3. Effect of alteration of calcium 
sediment composition. 


about 6% that of Ca and the optical density was about 
20% that obtained by addition of Ca** ion, Table 6, Figure 5 
Effect of addition of phosphate and citrate ions on sedi- 
mentation. Addition of phosphate ion, in an aqueous solution, 
did not affect the quantity of sediment and protein-bound calcium 
and phosphorus to any significant extent; however, addition of 
solution, caused a decrease in the 
calcium and phos 


10n, 


citrate ion, in an 
quantity of sediment 
phorus, Table 4, Figure 4 


aqueous 


and protein-bound 
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TABLE 3a 
Effect of substitution of cations for calcium on quantity 
of sediment solids 
‘ s of se s f ] ml. milk 
( M N K*? replaces 
Percent : 
( + fr G Grams Grams 
erm s t sediment sediment 
ry xc} t when when 
xck ge Na Kt 
eplaces replaces 
t ( Ca++ Ca 
3 7 1.58 
f 68 58 
mie Sharples Centrifuge it 
RPM 
Me and M t N K idded as 2M 
TABLE 3b 


Effect of substitution of certain cations for calcium on quantity 
of these cations in sediment 


Mes sediments from 
r A Ca g*+, Na 
Megs Kr re ved calcium 
Percent ( 
Ca ent Megs. of Mgs. of 
emoved fror Ms Na* in K * in 
n 1 ‘ t ment sediment 
ex g xchange when when 
k Na 
es eplaces replaces 
( ( Ca 
5 1.3 
1.0 
1 Sediment obtained ntrifuging milk Sharples Centrifuge at 
RPM for a per t s 
Meg and Ca 2 s M t Na kK added as 2M 
the chlorides 
Effect of addition of sequestering agents. Addition of a 10% 
aqueous solution of a chelating agent” sufficient to sequester 
from 5% to 100% of the total calcium and magnesium in the 
samples, resulted in a decrease of the optical density of the 
resultant non-fat milks. The optical density and sedimentation 


similar to those as a result of ion exchange removal 


bl 
able 


effects were 


of calcium from milk, 7 


s 5 and 6 
DISCUSSION 


Data presented in this paper point out the importance 
of the salt balance and especially of the calcium level in 


* Disodium Ethylene Diamine Tetracetate dihydrate-seques- 
trene NA2 

3.0 o—————-O SEDIMENT SOLIDS 
SEDIMENT CALCIUM 
° 
| 
eal. 
460 
J 
PHOSPHATE ° 
° 740 2 
= 10 
CITRATE 
z “20 

0.2 0.4 0.6 0.8 1.0 1.2 4 
ADDED SALT - G./100 ML, MILK 
Figure 4. The effect of addition of sodium citrate and di- 


sodium phosphate on milk sediment. 


q 
| 
The 
eo 
| 
| 
| 
pal 
4 
fal fe 


314 FOOD TECHNOLOGY, JULY, 1956 
TABLE 4 
The effect of addition of sodium citrate and sodium phosphate on milk sediment 
Nitroge Ast Fat P N 
Sample number Citrate added Total solids ‘ 
gm./100 ml gm./100 ml. Mg. per 1 ml. milk 
1 )82 76.0 7 106.¢ 14.3 6.8 
1.66 165.4 131.8 32.7 18.9 
16 44.4 169.4 6.7 44 7 
5 og 15.1 162 3 $2.9 1.8 
5 ; 42.1 17 49.¢ 7.7 
125 ‘ 244.2 70.8 51.1 8.8 
¢ 71 1 5 7 
Phosphate 
added 
gm./100 ml 
1.35 195 220 1 ¢ g 
67 15 68 2 $1.7 25 2 g 
26.5 169 1 11 
7 5.4 179 320 50.6 7 
7 38.2 6.7 4.8 7 
TABLE 5 
The effect of sequestration of calcium non-fat milk’ on quantity and composition of milk sediment 
Ca Tots 
Sequestrene ? + Mg 0. D Protein Ash Caleium Phosphorous Magnesium Sodium 
NA2, grams Seques 1:50 
tered, % Dil. g./100 ml. milk Mgs./100 ml. milk 
100 ; 1.17 11 ) 1 
6 5 oR 0.48 31 7 4 N.} 
25 129 1.53 58 99.5 ' 17 
10 141 205 146.5 } +4 
16 2.55 1.84 197 
'Supercentrifuged at 4, RPM (39,400 x g@) for 15 minutes 
? Ethylene diamine tetracetate dehydrate added as 1/7 solution in water to sequester given percentage f milk calctum plus magnesium 


TABLE 6 


The effect of substitution of cations on optical density 
in demineralized milk ' 


influencing protein changes which occur during heat 
processing of milk. Less sediment was found in fresh 
and in heated milk than in reconstituted spray-dried 
milk. Calcium removal prior to spray drying decreased 
the quantity of sediment obtained from the reconstituted 


Cation added 
Cation solution 


added Meg Nat Kt 


product. When calcium was decreased by 30% prior 1 density of milk 1:50 dil 

to spray drying, Figure 1, sediments comparable to | 19 ) ‘ 

those from fresh milk were obtained. 
\lthough various cations are removed by the ton 66 ; 

exchange process, the evidence obtained by sedimenta : 2 | 

tion studies shows that calcium is of primary importance ‘Mee ey M solutior. of chlorides per liter of non-fat fluid 

in determining the particle nature of milk proteins. Cal milk. Na+ and K* as 2M solution of chlorides per liter of non-fat fluid 


cium continued to combine with the milk proteins when wae 


added at higher than normal levels as shown in Figure 
3. This may be compared to the effect produced by the 


co** addition of sodium and potassium which did not form 
fe insoluble complexes. When magnesium was substituted 
for calcium in equivalent quantities, its effect on sedi 
ment formation was less than that of calcium. Since the 
quality of magnesium in milk is approximately one 
tenth that of calcium, the possibility of flocculation due 
to magnesium would appear to be slight in comparison 
with that due to calcium. While the addition of calcium 


F if resulted in an increase of optical density, the addition of 


OPTICAL DENSITY OF MILK 150 Dit. 


ee eer magnesium, sodium or potassium was without effect in 

this respect, Table 6. The mechanism responsible for 

the formation of insoluble milk protein-calcium com 
32 plexes has been stated (78) to be due to the combination 

Mi. CATION SOLN. ADDED PER LITER MILK 
of calcium with the reactive carbonyl and amino groups 

(1) Mg "AND M SOLN. OF CHLORIDES of the protein molecule. The resultant intermolecular 


No’ AND 2M SOLN. OF CHLORIDES 


Figure 5. The effect of substitution of cations on the op- 
tical density of milk. 


bridges lead to larger aggregates and consequent coagu 


lation. 


4 
‘ 
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SUMMARY 

Sedimentation studies, using a Sharples Supercentri- 
fuge, of fluid and reconstituted spray-dried milk indi 
cate that of the chief milk cations only calcium and 
magnesium tend to form insoluble complexes with pro 
teins. Magnesium has less effect than calcium, whereas 
sodium and potassium are without effect in this respect 

\ddition of calcium over normal levels increased the 
quantity of sediment and the optical density of milk, but 
removal of calcium by resinous ion exchange, or the use 
of a sequestering agent, reversed this effect. Neither 
the sediment composition nor the optical density of milk 
changed significantly when disodium phosphate was 
added up to 1% levels, whereas the addition of sodium 
citrate to the same levels caused a decrease of more than 
50% in both the quantity of sediment and the optical 
density 

Reconstituted spray-dried whole milk vielded more 
sediment than fresh whole milk or whole milk heated at 
170° F. for 30 minutes; however, by reduction of the 
calcium content of spray-dried whole milk the quantity 
of sediment was reduced to the levels obtained with 
fresh whole milk 

rhe nature of protein colloid parti les in both fresh 
and spray-dried milk altered with calcium removal so 
that no separation of sediment was effected under a force 
of 39,400 x g applied for a period of fifteen minutes 
in a Sharples Supercentrifuge when the calcium level 


was one-third of normal 
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Peas AND PORK PRODUCTS do not keep as well as 
most other meats when held in freezer storage. Some 
of the major changes in meat stored at temperatures 
below freezing are due to the oxidation of the fat. Ran- 
cidity development during frozen storage of meats is 
influenced by several factors, including the temperature 
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of storage, the length of storage, the effectiveness of 
packaging materials and methods, the character of the 
fat of the meat, and the effect of added materials such 
as seasonings. Considerable research has been done 
investigating the effects of most of these factors on the 
keeping quality of meat held in freezer storage. Until 
recently, however, comparatively little study has been 
made concerning the addition of materials to the meat 
specifically for their antioxidant properties. An anti- 
oxidant that could be used with meats held in frozen 
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storage that is effective, readily available, comparatively 


inexpensive, easily usable, and acceptable from the 
palatability standpoint, would be of great value to the 


homemaker who preserves pork and pork products by 
freezing 

Monosodium glutamate has been used in food pri 
marily to enhance flavor and improve product accepta 
bility. Norton, Tressler, and Farkas (3) reported that 


in addition to improving the texture and flavor of hams, 
bacon, and sausage, MSG also demonstrated some 


properties of an antioxidant. Kemp (2) found that 
MSG increased the desirability of seasoned, frozen pork 
sausage after 4 months’ storage. In both studies cited, 
only organoleptic tests were made to determine ran 
cidity. Soybean flour is an effective antioxidant for lard 
(dverman found that soybean flour delaved rancidifica 
tion of pastries made with lard when the raw and cooked 
pastries were stored at 0° F. (—17.8° C.) for six 
months (7) and were held at 50° C. (122° F.) until 
rancid (&) Butylated hydroxyanisole (BHA) has 
heen found effective when used with frozen turkevs (3) 
ind in creamed turkey (4). Because it is heat-stable and 
can be added directly to the food product (7), it should 
be useful in both raw and precooked meat products 

This study investigates the effect of monosodium 
glutamate, butylated hydroxyanisole, and soybean flour 
on the development of rancidity in frozen ground pork 
lhese substances have demonstrated antioxidant proper 
ties under other test conditions. Since the problem of 
rancidity development in raw pork is entirely different 
from that of cooked pork (72), the effect of the anti 
oxidants was studied in both raw and precooked pork 
held in freezer storage. Tests for rancidity development 
included both organoleptic judgments and peroxide 
determinations. 


EXPERIMENTAL PROCEDURE 
Ground pork with a fat content of approximately 40% was 
obtained from the Department of Animal Industry. The meat 
was divided into 8 lots and treated as follows 
1. Control group—no treatment material 
2. Tenox BHA (2 tertiary butyl-4-hydroxyanisole and 3 
tertiary butyl-4-hydroxyanisole) added at 0.02% of the fat 


content 

3. Full-fat sovbean flour added at 2.5% of the weight of the 
meat 

4. Full-fat soybean flour added at 5.0% of the weight of the 
meat. 


5. Full-fat soybean flour added at 7.5% of the weight of the 


meat. 


6. Monosodium glutamate added at 0.10% of the weight o 
the meat 

7. Monosodium glutamate added at 0.15% of the weight o 
the meat 


8. Monosodium glutamate added at 0.30% of the weight « 
the meat 


The meat was thoroughly mixed, ground once, and divided 
into lots. The treatment material was added to each lot of meat, 
mixed well by hand, and ground twice through a power grinder 
to insure thorough mixing. 

One half of the meat was cooked prior to freezer storage and 
the other half was stored raw. In the preparation of the sam- 
ples to be stored raw, the meat was weighed into 50-g. patties, 
which were wrapped in moisture-vapor-proof cellophane using 


a drugstore wrap, and sealed with pressure sensitive tape. The 
patties were coded and packed four to a box in cardboard cartons 

The meat for the cooked samples was placed in baking pans 
covered with aluminum foil, put into a 325° F. oven, and cooked 
to an internal temperature of 85°C. The cooked meat was 
divided into 200-g. portions and placed in polyethylene bags 
with some of the drippings. The bags were coded and placed 


in cardboard cartons for freezer storage. All meat was placed 
in frozen storage at —10° F. (—23.3° C.) 


In order to observe the effect of the various treatment ma 
terials, pH determinations were made on the raw ground pork 
lwenty-five grams of pork and 125 ml. of distilled water wer: 
whirled in a Waring blender for 2 minutes. The mixture wa 
filtered, and the pH of the filtrate determined with a MacBet! 
pH meter 

Peroxide. determinations were made on the raw ground pork 
and the treated meat was analyzed after storage periods of 2, 4 
6, 9, 12, 15, and 18 months. The method described by Watts and 
Peng (12) was used to extract the fat from the meat. A modi 
fication of the Wheeler iodometric procedure for determining 
peroxide values (10) was selected to measure the peroxides 
present in the extracted fat 

\ taste panel of 6 judges, chosen for their availability and 
interest in the study, judged the samples for palatability wher 
tresh and after 2, 4, 6, 9, and 12 months of storage. Sample 
were removed from the freezer and held at room temperatur: 
for 2's hours before cooking. The meat was unwrapped, placed 
in appropriately coded small loaf baking tins, covered wit! 
aluminum foil, and baked at 325° F. for 1 hour. Twenty-five 
gram samples were then placed in warm coded 50 ml. glas 
heakers, and judged according to a randomized complete block 
design providing for 3 replications of each sample with 6 sam 
ples judged at a time. A patty made from fresh ground pork 
obtained at a downtown meat market was served for purposes 
of comparison. Samples were rated for flavor, odor, and accepta 
bility on a score card classified as follows: 10-9, desirable: 8-7 
moderately desirable; 6-5, acceptable; 4-3, slightly undesirabl 
2-1, undesirable. Intensity of rancidity was indicated by 
weak, V \ moderate, and V V \ strong after the la 
item on the score card, rancidity present 

The data obtained on acceptability ratings and peroxide de 


terminations were analyzed statistically by analysis of variance 


f) 


RESULTS AND DISCUSSION 


Peroxide determinations. [he comparisons made, 
and the significance of differences obtained in an analvsis 


TABLE 1 
Analysis of variance 


Peroxide number Acceptability 


Raw Cooked Raw Cooked 


MSG, Soy, BHA vs. Control 
MSG vs. Soy vs. BHA 
Among MSG 
near 
juadratn 
Among Soy 
inear 
quadratic 
MSG vs. Control 
Soy vs. Control 
BHA vs. Control 


Storage Times 
linear 


residual 
T x S interaction 


Judges 
rx} 
Sx J 


* indicates significance at 5° level 


indicates significance at 1% leve! 
indicates no significance. 
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of variance of the peroxide values and acceptability 
scores are shown in Table 1.° Significant differences 
due to treatment and length of storage were found both 
in pork stored raw and pork cooked prior to freezer 
storage. The difference among the three levels of MSG 
or soybean flour was not significant in either the raw 
or cooked pork. This finding is contirmed in the studies 
of Overman with sovbean flour (7) and Kemp (2) with 
monosodium glutamate 

Figure 1 shows the relative antioxidant effects of the 
various treatments. It can be seen that the cooking 


RAW COOKED 
7.00 
MSG(0.10%) 6.75—e 

™SG(0.30%) 
w 
60°F 
@ 
° 
pe CONTROL 
= S00} 
a 

400} 
w MS6(0. 30%) = 360 
x MSG (0.10%) = 3.32 
BHA : 325—- MSG6(0.15 %)= 3.25 
= 300} CONTROL = 3.24 
a SOV(2.5%) * 266~ S0V(7.5%) 2278 

SOY(7.5%) 2.61—=s SOY(2.5%) = 2.77 

SOY(S0%) 2.60 SOY(S0%) 252 
WwW 
200 
= » 179 
| 
' 

ooo! 

Figure 1. Mean peroxide values for treated ground pork 


stored for 18 months at —10 F. (—23.3 C.). 


process alone retarded peroxide development markedly 
lhe heme pigments, such as hemoglobin and myoglobin, 
probably catalyze the oxidation of unsaturated fats in 
meats. Watts (//) attributes the loss of pro-oxidant 
activity upon heating to the coagulation of the hemo 
globin or myoglobin, which eliminates their catalyti 
effect on fat oxidation 

Peroxide values higher than the control were ob 
tained from both raw and cooked samples treated with 
MSG, but in the case of cooked pork this difference was 
too small to be significant. The accelerating effect from 
MSG added to raw pork in the study resembles the 
acitvitv of sodium chloride and other salts. Salts which 
have been found to accelerate rancidity in raw pork 
include sodium chloride, sodium nitrate, sodium acetate, 
magnesium chloride, and also potassium nitrate. Potas 
sium chloride and sodium sulphate were without effect 
(12) 

Soy and BHA retarded oxidation in both raw and 
cooked pork; in raw pork soy was the more effective, 
whereas in cooked pork BHA _ showed the lowest 
peroxide values. The fact that soy-treated samples 
showed no further reduction in peroxide number after 


Calculations performed by the Statistical Laboratory. Mor 
tana State College 


cooking would suggest that not only the fat oxidase’ but 
also a part of the antioxidant property exhibited by soy 
n the raw pork was destroyed by heat. On the other 
iand, BHA, which is known to be heat stable, showed a 
retarding effect on peroxide formation additional to that 
xpected from cooking alone 

The effect of storage time on peroxide development 


s shown in Figure 2. Since statistical analysis indicated 
that the differences among the 3 levels of soy and MSG 
were not significant, the line plotted for each treatment 
represents the mean of the 3 values. The peroxide 
values increased significantly with increasing storage. 
None of the samples, raw or cooked, became rancid dur 
ing the first 12 months of storage. Watts (72) used 
10 millimoles of peroxide/kg. of fat as an arbitrary ran 
In this study, the highest peroxide value 


cidity point 9 
h was 8.0 (MSG at 


in any sample at the twelfth mont 
1.10% ), and all others were less than 6.5. The effect 
of storage time was most pronounced in the control and 
MSG-treated pork stored raw ; at 18 months these sam 
ples had more than doubled their twelfth month per- 
oxide values. The effect observed in MS(i-treated sam 
ples again resembled the effect from sodium chloride. 
Watts (71) noted that when solutions containing salt 
lose moisture (as might happen in prolonged freezer 
storage of meat), so that salt is thrown out as a thin 
surface film and brought into contact with the fat over 
a wide surface, rancidity is greatly accelerated. 

pH determinations. Watts (/2) reported that pl! 
had a marked effect on the rate of rancidity development 
in frozen raw pork sausage, but little effect on pre- 
cooked sausage. Meat with lower pH values (6.1 or 


RAW 

MSG 
is 

CONTROL 


s} 


MILLIMOLES PEROXIDE PER KILOGRAM FAT 


° 2 6 12 16 
20 
| COOKED 
MSG 
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BHA 
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STORAGE TIME IN MONTHS 


Figure 2. Peroxide development in raw and cooked ground 
pork during 18 months of freezer storage. 
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below) developed rancidity faster than meat with the 
higher values. In this study, after the addition of the 
various treatment materials, the mean pH values for 
each group were: control, 5.95; BHA, 6.0; MSG, 6.05; 
and soy, 6.27. The increase in pH due to the addition of 
sovbean flour to the raw ground pork may be related 
to the reduced peroxide development in these samples 
( Figures 1 and 2). 

Palatability judgments. © the 3 characteristics of 
the meat which were evaluated, acceptability was con- 
sidered the best over-all estimate of palatability. Scores 
for this factor were subjected to statistical analysis. 

Figure 3 shows the acceptability ratings for the vari- 
ous treatments, and Table 1 gives the significance of 


these differences. Although the cooking process _re- 


COOKED 
9.00- RAW 
MSG(0.15%) 
¥S6(0.30%): 795 
MSG (0.10%) 796 —e 
MSG (0.10%) =7.85 
SOv(2.5%) 
CONTROL 663 
>» 
6.00} 
SOY(2.5%) = 5.80 
WwW 500+ 
| 
| 
! 
oool 


Figure 3. Mean acceptability scores for treated ground pork 
stored for 12 months at —10° F. (—23.3° C.). 


tarded peroxide development significantly, it had only a 
small effect on acceptability. Under either storage con- 
dition, the samples containing MSG were preferred to 
the control, and the soy samples (with the exception of 
the raw pork containing 2.5% soy) were judged least 
acceptable. The soy flavor was prominent enough to be 
detected. The BH A-treated pork did not differ from 
the control when stored raw, but was slightly preferred 
to the control when cooked prior to storage. 

\lthough the effect of storage time on acceptability 
was not significant, the treatment-storage time inter- 
action in pork cooked prior to storage was significant at 
the 5 level ( Table 1). Judges’ scores for the control 
pork, and the meat containing MSG or BHA, declined 
slightly as storage time increased. The samples con- 
taining soy, however, received their highest acceptability 
ratings at the sixth month period, and then declined. 

In spite of the fact that peroxide determinations indi- 
cated that in both raw and cooked ground pork the 
MSG-treated samples were progressing most rapidly 
toward rancidity, the organoleptic judgments on palata- 
bility showed these samples to be more desirable than 


any other treatment group. This finding is interesting 
in view of the work reported by Norton, Tressler, and 
Farkas (5) and Kemp (2). Both of these studies found 
that MSG improved the desirability of frozen ground 
pork, as determined by organoleptic judgments alone. 
Thus, though peroxide determinations in this experi 
ment suggested more pro-oxidant than antioxidant ac 
tivity on the part of monosodium glutamate, organo 
leptic judgments showed that up to 12 months of stor 
age its seasoning properties actually increased the 
acceptability of frozen ground pork. Peryam (9) re 
ported on hamburger which had been made “rancid”’ 
by exposure to ultra-violet light. The addition of 
0.6% MSG to the “rancid” meat prior to cooking 
caused it to be slightly preferred to a control of 
fresh hamburger, and definitely preferred to a “ran 
cid” sample to which no MSG had been added. 
The 0.6% concentration was higher than that used in 
this study. Since palatability tests could not be con 
tinued after 12 months, it is not known whether the 
desirable effects of MSG would have been maintained 
in the presence of the rancidity indicated at the fifteenth 
and eighteenth months of storage. 


SUMMARY AND CONCLUSIONS 


(;round pork was divided into 8 lots and treated as 
follows: three groups contained 0.10%, 0.15%, and 
0.30%, respectively, of monosodium glutamate; three 
groups contained 2.5%, 5.0%, and 7.5%, respectively, 
of full-fat soybean flour; one group contained 0.02% 
butylated hydroxyanisole; and the last lot, a control, 
contained no treatment material. The lots wer divided 
in half; one half was frozen raw, and the other was 
cooked prior to storage. Peroxide determinations were 
made at intervals up to 18 months of storage, and 
palatability tests were made at corresponding intervals 
up to 12 months. 

The cooking process alone markedly retarded oxida 
tion in all groups except those with added soybean flour 
There was little difference between the soy-treated pork 
stored raw or that cooked before storing. Peroxide 
numbers showed no significant differences among the 
three levels of MSG or of soy. 

\lthough soybean flour was an effective inhibitor of 
peroxide development in both raw and cooked pork, its 
acceptability rating on organoleptic tests was much 
lower than the control in all cases except one: when 
stored raw, samples with soy at 2.5% were about equal 
to the control in acceptability. 

MSG received the highest ratings on palatability judg- 
ments in both the pork stored raw and that cooked be- 
fore freezer storage. Chemical determinations, how 
ever, indicated more pro-oxidant than antioxidant ac 
titvity on the part of MSG, the peroxide values in- 
creasing very rapidly after the twelfth month of storage. 

BHA had a significant antioxidant effect on pork 
stored raw, and in pork cooked prior to freezing it was 
the most effective of the treatments in retarding oxida- 
tion. In acceptability, it was either equal to or better 
than the control. 

Storage time had a significant linear effect upon 
peroxide development, the values increasing as stor- 
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age time increased. There was a slight lowering of 
acceptability ratings as storage time increased, but this 


effect was not statistically significant. After 12 months 
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of storage, the pork was essentially as acceptable as 
when fresh 
LITERATURE CITED 


1. Bentz, R. W., O’Grapy, T. J.. ann Wricut, S. B. Anti 
oxidants and food preservation. /‘ood Technol., 6, 302 
(1952) 

» Kemp, J. D. The use of monosodium glutamate in frozen 
pork sausage. /‘ood Technol., 9, 340 (1955) 

Kiose, A. A., Meccut, | snp Hanson, H. L. Use of 
antioxidants in the frozen storage of turkeys. ood 
Technol., 6, 308 (1952) 

4. Lineweaver, Hans, ANperson, J. D., Hanson, H. 1 
effect of antioxidant on rancidity development in frozen 
creamed turkey. / 1 Technol., 6, 1 (1952 

Norton, K. B., Tresster, D. K., Farkas, L. D. The 
use of monosodium glutamate in frozen foods. Food 
Technol... 6, 405 (1952) 


Thermocouple Nomogram Construction 
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\ METHOD FOR CONSTRUCTING a temperature calcu- 
lation chart for use with thermocouples and ordinary 
potentiometers is given 

Potentiometers with cold junction compensation re 
sistors often are either not available or hamper the use 
of the instrument too much to be desirable. However, 
in using thermocouples with a standard potentiometer 
for temperature control, the calculations involved are 
rather time consuming and may lead to error. A nomo- 
gram (alignment chart) may be constructed to solve 
these problems graphically and so avoid these difficul- 
ties. The best method of constructing the nomogram 
is by the use of a determinant 

Che following paper presents a method for the con- 
struction of a temperature calculation chart for use with 
thermocouples and ordinary potentiometers. Starting 
with the relation: 

(1) 


Where keqy Electric potential due to the temperature 

of the hot junction ; 

I\,.y == Electric potential due to the temperature 
of the cold junction ; and 

Ky lhe net (total) electric potential or that 
which is read on the potentiometer. 


This equation may be represented by a determinant 
of the third order suitable for the construction of nomo- 
grams (1): 


dey 5, ° l | 

Ss 
0 1 | (2) 
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11. Warts, B. M. Oxidative rancidity and discoloration in 
meat. {dvances t 1 Kesearch, edited by EK. M. Mrak 
and G. F. Stewart, Academic Press, Inc , N. Y., 5 (1948). 


12. Warts, B. M., AND Pena, D. Rancidity development in raw 
vs. precooked frozen pork saus: /. Home Ec., 39, 88 
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where dey and dyy are directional distances of the cold 
junction and hot junction loci relative to the total 


voltage locus. Their values may be chosen by trial and 
error as may the values of s, and s,, subject only to the 
condition that dey s S,; 8, and s, are the scale 
factors that control the location of the voltage gradua- 
tions on the 3 scales 

In using copper-constantan thermocouples in the 
range 60° F. to 212° F., the distances and scale factors 
were taken such as to be readable to 1° F. when the 
nomogram was placed on 8!2 by 11 in. paper (Figure 
1). These conditions were found to be satisfied by the 


determinent 


15 5 Eg; l 0 
I I l (3) 
3 l 


where the left column tells us that the cold junction 
locus must be 15 units left (—) of the total voltage 
column and the hot junction locus must be 3 units right 
(+) of the total voltage column. The center column 
indicates the graduations for the cold junction locus 
should be expanded 5 times as much as the graduations 
for the hot junction column and should be inverted 
( ) with respect to the other two loci. The total volt- 
age scale must be % as magnified as the hot junction 
scale. Other nomograms may, of course, be constructed 


with the aid of (2). 


STEPS INVOLVED 
lhe steps involved in the construction of the nomo- 
gram are as follows: 
1. lhe three vertical lines are laid off. 


2. The lines are marked off in millivolts. 


| 
} 
| 
|. 
| 
| 
| 
Hj 
—— 
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MILLIVOLTS 212° 


COLO JUNCTION 
TEMPERATURE (°F) 


PRICE 
3. Using a millivolt-temperature table for the thermo- 


couple metals in use, the cold junction and hot 
junction columns are rescaled to read directly in 


degrees. 

\n example of the use of the nomogram will be given 
using Figure 1. If the cold junction temperature has 
been found to be 70> F. and the voltage is 1.2 millivolts, 


HOT JUNCTION 
TEMPERATURE (°F) 


a straight line which connects these two points may be 
extended to intersect with the hot junction scale. Thus 
the hot junction temperature is seen to be approxi 
mately 122° F. 
LITERATURE CITED 
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1941, Sir Isaac Pitman and Sons, Ltd., London, England 


| 


Factors in the Analysis of Mass 
Wine-Preference Data 


Dirres NT METHODS OF PRESENTATAION and types 
of questionnaire have been used to test wines lor con 


sumer acceptance and preterence (Zz) Reproducibility 


of mean scores was obtained for the same wine tested 
in different comparisons at various times and days (¥), 
(9, 13). Also, a definite 
bias was noted for the first sample served in two sample 
incorporating — the 


1954, and 1955 


using a nine-point hedonic scale 


studies 
1953, 


COMMparisons (2, 10) Lhe 


hedonic scale were conducted im 


with two California fairs as locales 
Phe 1955 studies were used as the basis for the 
present paper, with a direction primarily toward a re 


finement of the methodology of the hedoni scaling 


method \n attempt was made to determune the extent 


of the bias and the degree of correlation between 


ordet 
responses for two wines 1n paired comparison \n 


wnmalvsis of the data was made to determine the validity 


i the assumptions of normality and homogeneity ot! 


variance for the systems used and also to derive 


scormy 


practical conclusions on the basis of tests of significance 


PRACTICAL CONSIDERATIONS 


lo evaluate consumer preterences, large numbers ot 


judgments are usually necessary in order to stabilize the 
average measure of preference. The standard deviation 
of the mean value varies as the reciprocal of the square 
root of the number of judgments. Since a large num 
ber of judgments tends to increase the sensitivity of the 


tests of statistical significance applied to differences 


between mean values, a situation is developed whereby 


small differences in mean response will be of doubtful 


practical value for determination of the preference, even 
though statistically significant at the usual level of 5% 

From a practical consumer preference standpoint, one 
should be positive that a definite prefere nce exists before 
attempting exploitation of the preference. A classical 
statement of this concept is that the error of the first 
kind should be kept at a very low level. An error of the 
first kind is the chance that a difference will be found 
when none exists, in contrast to an error of the second 
kind, which is the probability that a real ditference may 
The errors of the first and second kind 
have been discussed (7, 75). 
dependent upon one another, a more stringent level for 
the error of the first kind allows a higher probability for 


be werlooked 
Since these two errors are 


overlooking a preference. In consumer acceptance 
studies, the failure to find the preference is not danger 
ous while the acceptance of a false hypothesis 1s fatal 
With the foregoing thought in mind, it 1s suggested 
that tests of significance for consumer preference should 
be made at the chance probability level of 0.1% for 
errors of the first kind when large numbers (greater 
This would apply generally to 


than 100) are employed 
the t-test and F-ratio 
The usual tests of significance assume normal distri 


\ppreciable de 


butions and homogeneity of variance 


Panel 


F. Filipello 


University f California, Vav 
fornic 
partures from normality have been found to have no 


s of the analysis of variance 


serious etfect on the re 


but grossly skewed populations may influence con 


derived from the f-test 1m one tailed tests ol 


\ one-tailed 


clusions 
significance test arises when one item has 


or more favorably 


heen determined a priori to be better, 
received, than anothe ind the test 1s to deterniine 
whether the more favorable attitude is significant. How 


ever, there certainty whether variations in vari 


Is No 


uice Within groups of different samples may not inv ih 


date the inferences made trom the analysis of variance. 

\nother point is worthy of consideration; it 1s cus 
tomary to manipulate the bservations and/or make 
various assumptions in order that existing techniques 


lis amounts to forcing 
conform to a specification the other 
furnish all of the preter 


may be applied In many ci 
he data to 


iand, less sensitive tests may 


(On 


ence information needed assumptions 
such 
the rank test (1/0) and the 


information 


non-parametric methods are 
sign test (4) 


for practical purposes 


which may provide suthcient 


EXPERIMENTAL 


Questionnaires. fou rms of the questionnaire were used 
t survey, all in nature. Form No. 1 (Figure 1) 
mtained two sets ot 9 t hedonic scales and was used for the 
two-sample comparisot m No. 2 was similar to Form No. 1 
structure but contat \ scal ugh used for two 
mple comparisons con hed by placing the 
rals 1 and 2 at iate levels of the scale to denote 
t legree of liking for tl vine coresponding to the numeral. 
Form No. 3 was similar to Form No. 1, contained but one scale, 
i was used for sing presentations exclusively. Form 
No. 4 (Figure 2) was us¢ 1ired Comparisons 
PLEASE INDICATE BY CHECK MARK 
21 35 to (over 50 
Several Tiles Veeck 
\ few time nth 
\ few times a year or never 
rASTING PROCEDURI 
Carefully taste the wi samples served you. After tasting 
heck your reactions on the scales below 
PLEASE TASTE SAMPLE NO. 1 FIRS1 
SAMPLE 1 SAMPLE 2 
Like Extremely Like Extremely 
Like Very Mucl Like Very Much 
Like Moderately Like Moderately 
Like Slightly Like Slightly 
Neither Like Nor Neither Like Nor 
Dislike Dislike 


Dislike Slightly Dislike Slightly 

Dislike Me derately Dislike Mode rately 
Dislike Very Mu Dislike Very Much 
Dislike Extremely Dislike Extremely 


Figure 1. Details of Questionnaire Form 1. 
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PLEASE INDICATE BY CHECK MARK 
l. Age: 21 to 35 35 to 50 Over 50 
Sea Mak Femalk 
3. How often do you drink wine’ 
Several times a week 
\ few times a month 


\ few times a year or never 
FASTING PROCEDURE 


Carefully taste the wine samples served you. After tasting 
check your reactions on the scales below. 


PLEASE TASTE SAMPLE NO. 1 FIRST 


preter sample 1 over sample 2 EXTREMELY’ 
prefer sample 1 over sample 2 Very Mucn 
preter sample 1 over sample 2 MoperaTery 


preter sample 1 over sample 2 SuiGuTLy 

| have no preterence 
prefer sample 2 over sample 1 SLIGHTLY 
preter sample 2 over sample 1 Moperatecy 
prefer sample 2 over sample 1 Very Mucu 


I prefer sample 2 over sample 1 EXTREMELY’ 


Figure 2. Details of Questionnaire Form 4. 


Test panel. From daily invitational tastings at two Califor- 
nia Fairs, a total of 17,200 responses was obtained. 

Wines tested. A group of 3 Rosé table wines was compared 
for preference in sweetness. These were served in pairs in all 
combinations and also as single samples. The 3 wines were 
identical in all respects but one, that of varying sugar content 
rhe wines contained 12% alcohol by volume and possessed a 
characteristic pink hue. The three reducing sugar levels were 
0, l and 3%. 

Another group was tested for preference among commercial 
table wines. These 3 wines were in the competitive price class 
and consisted of a Sauterne, a Vin Rosé and a Red table wine 
rhe reducing sugar content for all 3 wines was at the 1% level. 
These wines were compared in pairs and also given as single 
sample presentations 

[wo other comparisons were made; one, between a pale Dry 
Sherry and a light Dry Vermouth, and the other between a 
Sweet Sherry and a Sweet Vermouth 

Serving procedure. [nn two-sample presentations the order of 
serving was reversed frequently to minimize the order bias 
within sub-groups of age by frequency of use of wine. For 
overall total numbers, both orders of serving were balanced for 
any comparison 

Scale values. For statistical analysis of the data obtained 
from Forms 1, 2 and 3, the scale categories were assigned suc- 
cessive integers from 1 to 9, beginning at the dislike end. Fur 
thermore, the difference in response for two wines by any one 
individual was expressed as a difference between the two numeri 
cally assigned values; a range of 8 to +8 was possible, de 
pending upon the direction of preference. 

Values for the scale in Form 4 were given as —4, —3, 

1, 0, +1, +2, +3, and +4 to cover the range from: I prefer 


sample 2 over sample 1 extremely to: | prefer sample 1 over 
sample 2 extremely 

\ll data were transferred to [. B. M. cards for convenient 
tabulation and reduction of error 


RESULTS AND DISCUSSION 


The extent of the order bias. The bias for the first 
sample served, although definitely present, should not 
be assumed to be a constant factor. Among other con- 
siderations, it would be expected to vary with the wine 
comparison, the degree of difference in liking between 
wines, and with age and frequency of use. Table 1 
shows the values of the difference in average score when 
tasted first and second for some of the comparisons 


made. The range of the difference is broad, 0.05-1.00, 
over the different categories and comparisons. There 
is a tendency for the bias to decrease with increasing 
age group. If this is not a fortuitous result, the explana 
tion could be that the older person, found to be a more 
frequent user of wine generally, is more familiar with 
these wine types and consequently does not assume as 
critical a view toward the sample served second as do 
other groups. Also, it will be noted that the wine with 
the higher average score in any one comparison demon 
strated the least overall bias. 

In general, an equal total number of presentations in 
each of the two serving orders has been effective in 
eliminating the bias. lHlowever, it is conceivable that 
some error could remain if equal serving orders within 
age groups, at least, were not maintained, due to the 
variability of the bias. A frequent reversal of serving 
order during any one comparison tends to minimize this 
effect. 

TABLE 1 
Bias for order served by age and frequency of use groups 


Ditference in score ! 


Age Freq t use * 
( omparison Averaut 
all groups Over 
5 
Dry Sherry vs 
Dry Vermouth 
Sherry 7 45 ¢ 7 
Vermouth 35 41 41 
Rosé (0% ) vs 
Rosé (3%) 
Rosé 0% 5 7 7 
Rosé 3% 45 
Sweet Sherry vs 
Sweet Vermouth 
Sherr 8 1 76 6 
Vermouth 65 78 66 8 


' Ditference in score > X 


where X t 
X nd 
Frequency of use 
1 several times a week 


tew times a month 


few times a year r never 


Degree of correlation in two-sample comparison. 
It was considered pertinent to determine whether any 
correlation existed between responses to two wines by 
the individual using Form 1 or Form 2, or whether the 
judgments were independent. The correlation to which 
reference is made is the tendency for a taster to rate the 
two samples up or down, as a unit, depending upon 
some personal bias; in other words, to what extent 
would high scores for sample 1 tend to draw high scores 
for sample 2, with the same reasoning applying to low 
scores 

Since it was not expected that the numerical values 
given to the hedonic scale would be linear representa 
tions of the degree of liking, the correlation ratio (7) 
was employed. The correlation ratio is a measure of the 
relationship between two variables when the relation 


ship is not linear. The significance of the correlation 
ratio is tested by the value of the statistic F. In any 
paired comparison there will be two values of the ratio, 
one for the correlation of wine A on wine B and the 
other for the correlation of wine B on wine A. These 
two ratios are not usually identical. 
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Correlation ratios were calculated for various wine 
comparisons, using data obtained from Forms 1 and 2 


These are compared in Table 2, giving ratios and de 


grees of significance There was a general signficant 
TABLE 2 
Comparison of Forms 1 and 2 for correlation ratios 
Form Form 
‘ Number Number 
judg Rat f judg Rat 
€ t € ts 
Ros Ros 
Ros R 
Ros Ro 
R nR oe 
Rose R > gree 
Rose Ros ix 
\ n Sw. S gree 
Ss ID \ 49 
Dry Ve Dry S 6 
t t 


correlation for all comparisons and no essential ditter 
ences were noted between the two forms of hedonic 
rating. However, the correlations were all small in 
value and are of doubtful practical significance. All that 
mav be stated is that there was a tendency to correlat 
two wines in a paired comparison, a tendency which 
became evident when a large number of judgments were 
used 

lf the practical significance is questionable, the signifi 
cance should tend to disappear when a smaller number 
of judgments are taken. When the responses are broken 
down into sub-categories of age group by frequency of 
use of wine, the significance of the correlation does 


disappec ir in most cases, as shown in Table 3. 


TABLE 3 
Correlation ratios calculated for sub-group categories 
i Rose 1% or | Dry Sherry on Sw. Vermouth 
Rose 1 Irv Vermouth n Sw. Sherr 
(ateg N Nun Number 
its Rat ts Rat ts Rati¢ 
\ 5 17 
A, and I 8 5 $2 1 
A, and | 5 1 
\ ) 01 
A, and | 74 5 
A, and I 6 
and I 1 (1) 
too few numbers for reliable determinatior f ratio 
\ 1-35; A 5 4 Over § 
I several times a week; I few times a month; I few time 
ea r never 
re t at € eve 
Sig ihcant at | leve 
**significant at level 


There is another type of association that may appear 
in paired comparisons; the taster may adopt a psycho- 
logical standard of reference for degree of liking de- 
pending upon the two wines being tested. 

If there were no association between samples, the 
average score for a wine tasted first should be identical 
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to the value obtained from a single sample tasting, with- 
in the limits of chance variability. Table 4 gives the 
average score for each wine when tasted first, and a 
comparison is made with the mean value obtained when 
presented as a single sample. (nly two significant 
differences were found; that of the Rose 0% when 
served first against Rosé 3% and that of Rose 0% 
when tested first against Rosé 1%. Since these wines 
differed only in sugar content, it is reasonable to assume 
that the sweetness comparison was responsible for the 
change in reference standard associated with the degree 
of liking. All other comparisons revealed no essential 
differences in score for a wine tasted first and when 
tasted alone. 

The assumption of normality of frequency dis- 
tribution. If the cumulative frequency percentages are 
plotted on normal probability paper, a normal distribu- 
tion will appear as a straight line, plotting the cumu 


lative frequency percentages against the scale values. 


TABLE 4 
Average scores when served first in paired comparison 
and when served as single samples 


\ edonic score 
Comy son of Paired Single 
sor sample 
Sweet SI s Ss \ 
Sweet She 
R Rose 
Ro when s 
se 3 when ser 4 
Ros s. R 
Ros when s 
Ros a he 4 
Rose Rose 
Ross 
Rose 1% when served 7,3 
Vin Rosé vs. Sauterne 
Vin Rosé when served 
ter wher ser ed st 
t € s. Re t 
S shen set 
Re when ser 
Red t € e vs. Vin R 
Re when serve 
Vin Rose wl € 
Sig nt at 


Figure 3 represents the cumulative frequency re 
sponses on normal probability paper for the scale values 
1 to 9 for Rosé wines of 0, 1 and 3% sugar content, 
using Form 1. A total of 710 judgments was taken for 
each wine. While the curves reveal some evident devia- 
tions from linearity, these would not appear to be too 
severe 

If the difference in scale value, between the responses 
to the two wines compared by each individual, is taken 
as a measure of the difference response, there is avail 
able a cumulative frequency distribution for scale values 
ranging from —8 to +8. Figure 4 represents this dis 
tribution for the same three Rosé wines. The approach 
to linearity is marked. The number of judgments for 
each wine was 710. 

The frequency distribution using Form 4, scaled from 

4 to +4, presents a different picture. From Figure 5, 
the responses yield lines of appreciable curvature for 
all three Rosé wines. This departure from normality is 
due to the fact that the respondents did not make much 
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oj Figure 3. Cumulative frequency distribution of responses _ Figure 5. Cumulative frequency distribution of responses 

" for various wines by hedonic scale, 1-9, Form No. 1. for various wines by comparative scale of Form No. 4. 

; use of the “QO” or “IL have no preference” category Homogeneity of variance. I[n the comparison ot Kos 
Some transformation of the scale 1s indicated, but it 1s wines of O% and 3% sugar by Form 1 and the nine 
unknown whether such a transformation would be effec point hedonic scale, a significant heterogeneity in vari 
tive with other comparisons ances was noted among the sub-categories of age by 

frequency of use of wine. The significance was deter 


mined by use of Bartlett’s test (5). The means ranged 


99 
ff from 4.58 to 7.59. The range in variance was broad 
a = 0.66-5-28, and appeared to vary with the mean. This 
ol tm—————* Rosé 0% Sugar “i effect is demonstrated in Figure 6, a plot of the variance, 
s*, again the mean, M, for the Rose (0% and 3% ) com 
90k- . | parison. The line of best fit for 36 points yielded a very 
3% « 
= 9.0 
2 
80 CORRELATION COEFFICIENT 
“ 60+- = -0,952 
us 
2 sq 
25 = 6.0} 4 
4 
us 4 
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Figure 4. Cumulative frequency distribution of responses NCE, S 

for various wines by differences in hedonic scaling of Form Figure 6. The variation of variance with mean value for 
No. 1. hedonic scaling of Form No. 1. 
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highly significant linear relationship, r 0.952. The 
larger the mean, the smaller the variance in the scale 
range studied 
lo reduce the range in variance, a transformation was 
made by a method of successive intervals (6), which. 
although improving the homogeneity of variance, re 
sulted in) cumbersome calculations. Furthermore, no 
greater sensitivity was noted using this method in tests 
ot signihcance 
When the difference between scores was used, in a 
scale range of 8 to +8, there was no evidence of 
heterogeneity of variance 
Analysis by paired comparison. An analysis of vari 
ance for paired comparisons has been developed by 
Scheffe (74), based upon a mathematically interesting 
model. The design allows for more than two stimuli to 
he compared by serving all possible paired combinations 
in both orders of presentation, one judge to each pair 
and an equal number of judgments in each comparison 
The rating scale is similar to that of Form 4. The 
analysis provides tests for the significance of main 
preterence ¢ ffects, order effects, and tests the hypothesis 
of subtractivity The hypothesis of subtractivity is 
analogous to the absence of interaction in a two-way 
lavout and, if the hypothesis is not violated, the interpre 
tation of the main effects becomes clearly due to a 
difference in the means alone The acceptance of the 
hypothesis denotes that there are parameters a,, a., a 
i,. Which characterize each of the n stimuli such 
that the average preference for one stimulus over an 


other is the difference between the corresponding 
parameters 

This design and analysis was applied to preference 
tests between three Rose table wines, 0, 1 and 3% sugar 


content. Numerical values were assigned to the scale 


in the range of t to +. There were 146 judgments 
in each ordered comparison for a total of 876 judgments 
in all, since there were three comparisons for each of 
two orders of presentation. The results are given in an 
anal SIs Of Variance, | ible 5 

TABLE 5 


Analysis of variance using Form No. 4 for paired comparisons 
of three Rosé wines 


of Dewre« f Mean 

ires freedor square 
Ml effect R76 
t i 
\ 
Or 
M 
| 64 


Krom the table, 
in degree of liking (main effects) and order effect is 


a very highly significant difference 
demonstrated. The hypothesis of subtractivity is ac- 
cepted due to the insignificance of variance attributable 
to deviations from subtractivity. The three parameters 
a,. a,, a, (for Rose O, 1 and 3%, respectively) were 
calculated and found to be a, 0.711, a L().007 


and a L.0.704 
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lo test the significance of the difference in liking 


between anv two of the wines, a “‘vardstick” is used, 


que Vs2/2rm 

whe sc error Variance 

r number of judgments in each ordered com 
parison 

number of wines 

is Studentized range variable q at a confi 

dence coefficient of 1-« 


If a confidence coefficient |-« 0.99 is taken, the error 


degrees of freedom being 870 and m 3. then from 


tables (/7, 12) the ue for q approximates 4.15. 
From Table 5, s: 6.3 and 146, then 

6.3 

Y 


$.15 
146x3 


0.353 represents the smallest difference 


his value \ 
between any two a’s to be significant at the 99% confi 
dence level Since the differences noted, a. ay, 
0.718, a a 1.415, a a 
vardstick. it is concluded that there 


was a definite difference in degree of liking between 


0.697, were all 
greater than the 


ny two of the wines tasted 
(Ine objection is made to the above form of scaling: 
no means 1s provided lor determining the degree of 
liking for each individual wine. If, however, the scaling 
of Form 1 could be utilized, it would give a measure of 
how well a wine was liked. If the hypothesis of sub- 
tractivity is not invalidated, the difference between the 
numerical scores, for the two responses of the pair 
presented, could serve as a basis for an analysis of 
variance 

lable 6 gives the results from two-sample compari 
sons of the three Rosé wines (0, 1 and 3% sugar) using 


Form 1. The difference between scale values was used. 


TABLE 6 


Analysis of variance using Form No. 1 for paired comparisons 
of three Rosé wines 


Sum ot Degrees of Mean 

squares fr square 
Ma fects 
\ eferences 
oO t 7 
M 78 
I ¢ 4 4.2 
Tota 

TABLE 7 


Analysis of variance using Form No. 1 for paired comparisons 
of three competitive table wines 


Su t Degrees of Mean 
squares square 
M fects Stee 
Der f 
\ ef 79 
Or t 678 ) . 
Means 757 ¢ 
Kr 77 
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obtained from the response to the two wines in each 
oe pair. The difference may vary from —8 to +8, as has 
. heen previously mentioned. A total of 2130 judgments 

i was made, representing 355 in ecah order of presenta 
tion for the three two-sample comparisons. In the table 
it is noted that there are very highly significant main 
and order effects, while no deviations from subtractivity 
exist. The a’s were calculated for each wine, which 
-O0.001 for Rose 


¥ were a, 0.592 for Rosé 0%, a, 
J 1% and a, +0.591 for Rosé 3%. The “yardstick” 
; z was calculated as before and found to be 0.183. 


on 
Since this value for Y is much less than the difference 
between any two a’s, the conclusion is that there are 
very highly significant differences in degree of liking 


: between all three wines. 
\nother example of the analysis may be given to 

4 demonstrate the power of discrimination in tests of 

significance for differences in liking between wines. In 
7 two-sample comparisons three commercial, competitive 
i table wines were served for preferences. These were a 


Sauterne, a Vin Rosé and a Red table wine, all con 
The hedonic scoring of 


taining 1% reducing sugar. 
Form 1 and the difference between scores in paired 


comparison were used. Table 7 gives an analysis « 


variance from a total of 1284 judgments, 214 in each 


ie ordered comparison. Very highly significant main and 
. order effects are noted with no deviations from = sub- 
e tractivity. Calculation of Y,.,, vielded a value of 0.198 
he a parameters were a, 0.190 for the Sauterne, 
a 0.035 for the Vin Rosé and a 0.155 for 
Y the Red table wine. The differences in a values were as 
Pat follows: a,—a 0.225, a, a, = 0.345 and a a 
| 0.120. It is evident that the preference of Sauterne 
: over Vin Rose is significant at about the 1% level, the 
: preference of Sauterne over Red table wine is significant 
at much lower than 1% and that there is no significant 
: preference between Vin Rosé and Red table wine. Ii 
the 0.15 level of significance is adopted as a practical 
' working level, it would be concluded that there may be 
a definite preference for Sauterne over Red table wine, 
i while no practical differences exist in the other com 
parisons. 
“ The conclusions concerning the preferences were un 
_ altered when the t-test was applied to the above data 
The difference between the Sauterne and Red _ table 
wines was significant at the 0.1% level (t 3.52), 
i between Sauterne and Vin Rosé at the 5% level (t 
: 2.23) and between Vin Rosé and Red table wines the 
7 difference was not significant (t 1.11). 
7 CONCLUSIONS AND SUMMARY 
Based upon the results of mass panel wine-preference 
+ studies during 1955 at two California fairs, a number of 
i factors are discussed concerning the hedonic rating 
scales used. 
There is a variable bias for the first sample served, 
: ranging from 0.05-1.00 unit for the wines compared in | 
. this study. The degree of bias depends upon the wine 
‘ comparison, the degree of difference in liking between 


wines and age of the individual 

Two types of correlation in two-sample comparisons 
are noted ; one is the tendency for the taster to parallel 
his ratings for the two wines, and the other, a correla- 
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tion arising from a shift in psychological reference 
standard due to some quality factor, such as sweetness 
his latter observation raises the question whether two 
sample comparisons or single sample presentations 
should be made to evaluate consumer acceptance since, 
in general, the consumer rarely compares two items side 
by side in the home. 

\ normal distribution of response freequencies is 
obtained by employing the difference between the two 
numerical values assigned to the hedonic scale for the 
two wines compared by each individual. 

\lso, the variance within sub-groups of age by fr 
quency of use of wine becomes homogeneous when the 
differences are employed. Using the raw hedonic scores 
for each wine yields variances which vary with the 
mean 

Due to the nature of consumer preference and ac 
ceptance studies, a level of significance at 0.1% is 
recommended in order to minimize the error of the first 
kind 

\n analysis of variance is gvien for paired compari 
sons which furnishes additional information other than 
the difference between mean scores 
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A Recording Strain Gage Denture 
Tenderometer for Foods. II. Studies on 


The Masticatory Force and Motion, and 
The Force-Penetration Relationship 
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a PRINCIPLES UNDERLYING the design of the 
recording strain gage denture tenderometer were implied 
in the first paper of this series (7) in which the initial 
tests and instrument evaluation were described hese 
basic principles may be summarized as: the biting and 
chewing (1.e., mastication) which a person exercises 
upon the food he eats reveal certain characteristics of 
the food to his subjective reactions These characteris 
tics, essentially subjective and variously designated by 
such terms as tenderness, toughness, crispness, chew 
ness, soft, hard, crunchy, etc., are important properties 
of food quality since they are intimately associated with 
the consumer's personal evaluation of the food, Fre 
quently they are misinterpreted or overlooked by con 
ventional physical, chemical, nutritional, or bacterio 
logical quality evaluations 

lhe denture tenderometer was designed as an instru 
ment which objectively measures some of these proper 
ties by simulating the denture surfaces and motions of 


chewing in the mouth. Quantitative measurements which 


are related to forces were sensitively and accurately r 
corded by a strain gage-oscilloscope arrangement 

\n objective method of testing food quality cannot 
exclusively displace the subjective method, even if it 
succeeds in duplicating the mechanical aspects of the 
subjective test. The ultimate test of food quality always 
lies in consumer reaction, in spite of the difference in 
subjective evaluations between different people and 
even between acknowledged experts for a given sample 
of food. The difficulties involved in and the relative 
merits of the different methods for obtaining subjective 
evaluations have been discussed elsewhere (2). The 
design of the denture tenderometer increases the proba 
bility of close correlation in the subjective-objective 
comparison, Nevertheless, subjective validation of each 
separate use of the denture tenderometer should be 
made. Only then can replacement of the objective test 
for the subjective yield results which are of use in 
quality evaluation 

Biological variations may manifest themselves as dis 
cernible differences to the consumer within even a small 
sample of a given food and such differences are of 
significance both qualitatively and quantitatively 

Before effective subjective validations for the numer 
ous different applications are possible, it is necessary 
to apply knowledge of the masticatory functions in 
volved, to insure greatest mechanical similarity between 
the subjective and objective tests. The literature in 
the field of dental research suggests those processes in 


human mastication which reveal to the subject the rheo 
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logical” properties of the food undergoing the chewing 
process. Briefly, mastication consists of the process of 
biting and chewing food between the teeth by moving 
the lower jaw with respect to the upper jaw. The 
physiology and anatomy which make possible the com 
plex movements which occur have been summarized by 
Klatsky and Fisher (3) and may be said to involve a 
unique arrangement of muscles in the head which allow 
articulation of the lower jaw with the bones of the head 
to which the lower jaw is attached. As a result the 
lower jaw may be depressed or elevated, and moved 
forward, backward, or sideward. The tongue, cheeks, 
and lips control and direct the food between the teeth. 
Phe tongue also feels the size of the particles of food 
and therefore relays information to the subject as to 
when the food should be swallowed. The saliva helps 
to soften and disintegrate the food in addition to its 
function as a carrier for digestive enzymes. The indi- 
vidual is informed of progress in the mastication process 
by sensory impulses originating both in the fleshy por- 
tions of the mouth and in the masticatory muscles. The 
contact with the food 


different teeth which come int 
perform various functions with varying degrees of 
efficiency in accordance with their structure (1.e., in 
cisors, canines, bicuspids or molars). Therefore, the 
importance of tooth structure cannot be overlooked. In 
fact, the food habits of man are closely tied up with his 
tooth structure. “Man is an omnivorous animal. His 
teeth are adapted to a carnivorous, herbivorous, and 
rugovorous diet. He can pierce, incise, shear, and tear 


his food, as well as chew, comminute, grind and mill 


These considerations led to the investigations re- 
ported herein. The action of the denture tenderometer 
has been studied in relation to teeth used and to move 
ments and forces, as obtained for various settings of the 
instrument. By recording two variables simultaneously, 
dynamic demonstrations of the force-penetration rela- 
tionships at all portions of the chewing cycle were 
examined 
APPARATUS 


Strain Gage Denture Tenderometer. Modifications were made 
m the original instrument (/) to improve its operation and to 
idapt it for some of the uses described in this paper. Both the 


plate and filament batteries of the strain gage preamplifier were 
] 


replaced by the stabilized power supply of the oscilloscope 
itself. In some of the force-penetration studies, the 6 volt bridge 
battery was changed to either 3 or 9 yolts depending on whether 
lecreased or increased sensitivity Was desired in the torce 


measurements 


” Rheology is the science of the deformation and flow of ma- 
terials under various forces. The properties of interest here can 
therefore be termed rheological in nature 
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Force-penetration apparatus. To obtain simultaneous indi (2) 
cations of forces © and penetration into the food during the masti em] TWO -CHANNEL 
cation process, the stra gage output was measured simul 
taneously with an output which was a function of the spacing AMPLIFIER 
between the dentures. This was accomplished by coupling a 
position transmitter (G. E. No. 8TJ9PDN) to the drive motor MOTOR RECORDER PENETRATION 
shaft. Figure 1 shows the arrangement of apparatus for this en 
purpose. The position transmitter is a potentiometer which has 
a 360° tapped linear resistance. Double sliding contacts fixed (.) 
180° apart are attached to the continuously rotating shaft PosiT — 
Figure 2 shows how this arrangement is used for obtaining an a — 
STRAIN 
GAGES VERT 
PENETRATION 
(2) 
MASTICATOR 
| CAMERA 
SCOPE 
VERT 
TION 


Figure 1. Strain Gage Denture Tenderometer showing dental 
articulator at left with mechanical drive linkages connecting it 
to the electric motor in the right rear. The position indicator 
for the horizontal coordinate of force-penetration diagrams is 
in the right foreground. 


TOTAL —|- 
3r Se On 


20 4n 


ANGULAR ROTATION 


Figure 2. Electrical circuitry and sketch of output of posi- 
tion transmitter. 


electrical output which is linearly related to the angular rotation 
of the shaft. The coupling may be made so that, for example, 
the minimum and maximum voltages appear simultaneously 
with minimum and maximum spacings between the dentures 
respectively. The intermediate voltages then may be calibrated 
to indicate the various intermediate spacings between the den 
tures. Figure 3 shows three methods which were used success 
fully to simultaneously record the force and spacing (penetra 
tion) measurements. Figure 3(a) shows a dual channel ampli 
fier-recorder (Sanborn Model 150) which produces the traces 
of the force and penetration outputs with respect to the time 
axis of a strip chart. This arrangement is very useful and 
convenient but requires a considerable financial investment in a 
dual channel recording device possessing sufficient speed and 
sensitivity to handle these signals 

Figure 3(b) shows how the two signals may be used to 
actuate both the horizontal and vertical deflections of the elec 
tron beam on the face of an oscilloscope cathode ray tube. Th 
resultant trace is an automatic X-Y plot of the force and pene 
tration. This arrangement has the great advantage of producing 
a graphical plot of the force-penetration relationship through 


* Forces cenoted here refer to the resistances offered by the 
food to the teeth motion. They are measured by the strain gage 
output and are analogous to the sensory impulses produced in 
the masticatory muscles 


™e— 


Figure 3. Schematic diagrams of three methods of obtaining 
force-penetration relationships. 


out the entire chewing cycle. Figure 4 shows how 
pleted cycle of a single bite will appear i the trace 

of the cathode ray tube is photographed. However, th 
ing of succeeding bites requires the use of a method tor photo 


graphing each bite on separate films as they appear, inasmu 
as succeeding cycles on the same film may superimpose ani t 
be distinguishable. 

Figure 3(c) shows how the oscilloscope may be used 
measure both the force and penetration signals as vertica 
deflections whereas the horizontal deflection is a functio 
time. The traces photographed on the cathode ray tube ar 
similar to those obtained on the strip chart of a dual cham 
recorder. This result is achieved by means of an electr 
switch (Heathkit Model S-2) which feeds both signals alt 


nately into the vertical deflection circuit of the oscilloscope by 
switching between them rapidly in succession. The electror 
switch also allows the two signals to be inserted at differ: 
potentials so that they are separated on the face of the cathod 
ray tube. The two signals are thus ‘simultaneously, but sepa 


rately, recorded as vertical deflections 


Figure 4. Force-penetration diagram obtained by using 
strain gage output as vertical input and position indicator out- 
put as horizontal input to oscilloscope. AB (1 and 2) — free 
run; C — point of initial contact with sample; 3 — “bite-down” 
to D point of maximum deflection; 4 “bite-down” to 
E = point of maximum penetration; 5 — “bite-up” to F loss 
of contact with food. 
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EXPERIMENTAL METHODS letected by the consuming pu luri istication ; potatoes, 


Force and motion studies. These studies were undertaken t ipples tiene Pier es ndy bars, carrots, cheese, almonds, 
obtain information necessary for simulation of the characteristi erect nd hard boiled egg re us 
movements needed for individual food studies The masticatory rhe samples t lo ere cut from representative volumes 
portion of the Strain Gage Denture Tenderometer is a modifi nt bes t = Saeed vere reasonably matched with 
arils 


commercial dental articulator with a variety of adjustable guides 
to allow changes in mandibular movements. Changes in move 


RESULTS AND DISCUSSION 


ments meclude variations of maximum and minimum opening 
between the teeth and variations in sideward and front-to-rear Adiust ts f displac and force ariations 
and Variation teward ald justments for displacement anc force variations. 
] 1s ( on th Ie oO Ss wet ures 1 
displacements. Distances he left first-molars were measu | Variations in the detailed motion of the articulator were 
with calipers to obtain vertical and front-to-rear displacements tall v Il 
“cy experimentally DY Variation Ol he co ar 
directly, and impressions in a soft wax (Apiezon “Q wert 
used to obtain sideward dis ements md lateral adjustment settings \ portion ol these 
Measurements were made on combinations of interest. Pre data is given in Table 1. The vertical distances between 
liminary studies had indicated which settings were practical for the left first molars at minimum spacing of the teeth 
Ise in tests 1 some cases, for ex: h did not come . 
tests; me cast I xample, the tect t nd also the forward-rear and sideward components of 
together sufficiently to chew on the sample, and in other cases ' 
the upper and lower teeth contacted, recording the force of toot! relative motion oft the same teeth are given. These data 
1] +, ] 1; if + 
igainst tooth rather than of tooth against sample iiustrate tl large divers n movements that is pos 
lo determine effect on force measurement on a sample for sible It is to be noted also that the relative force 
different settings one cubic Cl ter spong cube A 
oo es, 2 ; timeter sponge rubber cu recorded with the test object varies over a considerable 
vas used as a standard resistance Phe cube was placed betweer | 
range with the variation in movement 
the molars while the teetl ere in motion, and the trace was : a: 
whotoeranhed. Pictures. were taken for each. weodun of settings Force exerted as a function of tooth position. 
and deflections were measured. The possibility existed that thr \t any particular setting of adjustments, the entire 
sponge rubber cube was n-isotropic (ie., exhibits different denture moves as a unit. Different relative movements 
aracteristics along different axes) and therefore would yield | 4 | 
‘ will be imparted to adilferent teet in the denture de 
variable results arising from its own characteristics, rather ; | : 
than from the movements of the articulator. Tests were there pending upon their | Reaves urthermore, because ol 
fore carried out with the orientation of the cube for a constant the different areas and sl apes ol the surfaces on the 
setting being varied. The results indicated no detectable dit ditferent teeth, the recorded forces on a standard test 
ferences and the standard cube was assumed to be tsotropic as 
tar as these tests were concerned 
The results obtained from these studies indicated the effect ry E A 
4 different condylar and lateral adjustment settings on t 


moveme! ind forces exerted on a given sample and suggested CONDYLAR R845 $ TENDER- 
OMETER 


those used in previous studies. The detailed action of a single 
bite is illustrated in Figure 4 \fter a one bite cycle, with no 


food, the sample of food was placed between the left first molars 


and the masticator allows to go through an additional bite 


BITING FORCE 


| 


cycle The oscillogram showed the force-penetration cycles witl 


food and without food 


optimum settings to be used in future work on various foods a » |‘ j 
In the studies involving t effect of tl position ot the teetl = CONDYLAR Le+i5, | 
uth th ng whber ul 1 bet oon 
1 he mouth, the sponge rubbe cube was place¢ etiween the BITING FORCE OF / 
ditferent oppos pairs of teeth, and maximum deflections were = HUMANS (WORNER, /939) 
= > 
recorded for e pair, using a constant setting of adjustments = $ 
This procedure was thet epeated tor different adjusiment ul 4 
ttit I 
settings — 
Force penetration studies. The instrument was set up as e 0 
in Figure 3(b) and the oscilloscope was adjusted so that the a a 
total horizontal deflection filled the horizontal distance on the S ° 
scree! Che vertical sensitivity was kept at similar settings to = kal 
w 
z 
w 
a 
> 
z 
ra) 


The samples selected for these first force-penetration analyses re \ a 


'The path from E to F (bite-up curve) does not involve an RIGHT TOOTH POSITION IN MOUTH LEFT 


abrupt dro to zero because the tood exerts force on the teeth 


are common foods which possess rheological properties 1 


20 


Figure 5. Curves showing effect of varying the position of 


ual loss of contac Ss lo lich is exertec i 
until actual | tact at F. This force, which is exerted placement in the denture of a standard sponge rubber cube; 
on the teeth while t/ ire opening, 1 t negligible for most also given is a curve showing the maximum average biting force 


foods of the various tooth pairs in the human mouth. 


TABLE 1 
Effect of condylar and lateral adjustment settings on force and motion 
A. Sideward displacement; B. Forward displacement; C. Minimum vertical spacing between teeth; 
D. Relative force (mm. deflection); G. Tooth surfaces touch 
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I Right 
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HARD 


VOLK 


Figure 6. Force-penetration oscillograms of representative foods. The measurements in cm. indicate the size of the sample 


used in each test. 
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object will vary with the particular pair of teeth used. 
Figure 5 shows the various recorded deflections obtained 
hy placing the standard sponge rubber cube between all 
possible pairs of opposing teeth. For a given condylar 
setting, the distinct variation in recorded deflection as 
a function of tooth position is apparent. The overall 
variation for a change in condylar setting is also evident. 
The larger deflections obtained on the left side as com 
pared to the right side arise because of the direction of 
sideward displacement of the opposing teeth which re 
mained constant throughout the experiment. Sideward 
motion on the downward bite was toward the outer 
cusps ° of the bottom teeth on the right side whereas it 
was toward the inside cusps on the bottom teeth on the 
left side. Also shown in Figure 5 is a curve which gives 
the average maximum biting forces, as recorded by 
Worner (4). of two Australian dental students (21 and 
23 vears old) whose teeth were in good condition 
\lthough these curves arise from different sources( in 
the case of the tenderometer, deflection depends upon 
the resistance of the object to a force and is not a maxi 
mum force exerted), they are somewhat. similar in 
shape. Manly (35) points out that platform or biting 
surface area is a considerable source of the variation of 
maximum force with tooth position. Since tooth plat 
form area is the common feature of the two experiments, 
the curves support the importance of dependence of 
biting force on platform area 

Force-penetration analyses. ligure 6 shows the dy 
namic force-penetration oscillograms obtained for sev 
eral different types of food The oscillograms are 
representative of the particular samples which were 
used. For comparison of amplitudes, samples of the 
same size should be normalized to the same sensitivity 
(obtained from free run) (1). Different samples of a 
given food may differ widely in mastication characterts- 
tics and therefore may give differently shaped force 
penetration relationships. These diagrams, however, can 
be useful for recognizing, measuring, and defining many 
properties which have never been adequately measured 
or even precisely defined 

These diagrams may be analyzed in the following 
Wa\ 

1. Measurement should be made on the “bite-down” 
curve. The angle of ascent to maximum force (or any 
unique shape or characteristic if this ascent is non- 
linear). the maximum force and the distance of pene- 
tration at which the maximum force appears should be 
measured. The angle of “bite-through” following max1- 
mum force to the point of maximum penetration (or 
any unique shape or characteristic of this portion of the 
curve. if non-linear) should also be measured. 

2. The significance of the “bite-up” curve (which 
represents the force exerted against the teeth when the 
mouth is opening) is possibly not as great as the bite 
down curve and its variability is considerable because 


A cusp is a pointed verti al projection on the grinding sur- 


tace ota tooth 


of the fact that the food has already been broken up. 
However, in certain applications, these characteristics 
should be observes The area bounded by the two 
curves is an indication of the change which has occurred 
in the food 
3. Measurements should be normalized to correspond 
to differences resulting from size of sample and/or 
overall sensitivity. Investigations of rheological proper- 
ties in terms of these measurements are being conducted 
at the present time in these laboratories and will be 
reported at a future date 

For illustrative purposes, a particular example is 
here considered. A “crisp” food requires an appreciable 
initial mastication force to break through the food, but 
once such a break-through is achieved, the force neces- 
sary to complete the bite is noticeably diminished. The 
oscillogram for celery ( Figure 6) shows a steep rise of 


force to a maximum, and then a sharp decrease to the 


point of maximum penetration. [he oscillogram of 
celery thus suggests properties which apparently cor- 
respond to the subjective interpretation of “crispness.” 


CONCLUSIONS 

lhe denture tenderometer by virtue of its mechanical 
movements, denture surfaces and sensitive methods of 
force measurement can measure significant properties 
of small samples of food. The force penetration analysis 
of the individual bite in the denture tenderometer and 
the ability to use differemt pairs of opposing teeth in the 
hite enable the specific chewing habits of the human 
being for the particular food under investigation to be 
approached and therefore subjective reactions in the 


chewing process can be estimated 
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Factors Influencing the Color of 
Potato Chips”’ 


Manuscript received March 12, 1956 


Bs AN ATTEMPT to reveal the relation between the 
chemical composition of potatoes and the color of the 
chips produced therefrom, a group of investigators 
Sweetman (/8&) 
concluded that there is an increase in the brown color 


reached the following conclusions. 


of the chips corresponding to an increase in the total 
sugar content of the tubers. The same correlation was 
also established by Rogers and coworkers (13) who 
demonstrated that potatoes stored under different con- 
ditions vary greatly in their sugar content and that this 
factor is an important one influencing browning of 
potato chips. Thornton (79) stated that at the tempera- 
ture used in making potato chips, only reducing sugars 
content, not that of sucrose, was responsible for the 
brown color of the chips. Wright et al. (22) believed 
that reducing sugars greatly affect the color of the chips, 
vet their effect seems to be complicated by certain amino 
nitrogen compounds present in varying concentrations 
in the different varieties of potatoes. Legault and co 

workers (/() found that browning of potatoes is due in 
part at least to a Maillard type of reaction between re- 
ducing sugars and amino acids. Shallenberger (17) 
using model systems to study the chemical nature of 
potato chip color concluded that the sugar concentra 

tions to be found in potatoes did not cause any color 


development when heated alone. When the sugars were 


heated with glycine, representing the total nitrogen of 


the potato tubers, it was found that although color 
developed, it fell short of the actual color intensity in- 
duced by frying potatoes for chips. It has been stated 
that higher specific gravity is associated with a higher 
yield of potato chips per hundred pounds of raw stock 


(7, &, 20) It has also been indicated that specific 


gravity of raw potatoes is a reliable index for the color 
of the chips produced therefrom (1. 


However, this conclusion has not been sustained by 


some authors (3) 


The storage temperatures for potatoes to be used for 


chipping have a pronounced effect on the reducing sugar 
content. Numerous papers have been published on the 
effect of different storage temperatures on the rate and 
extent 


# sugar accumulation (2, 4, 5, 15, 24). Wright 


(25) indicated that, in general, 40° F. is the most satis- 
factory temperature for long storage since at this tem 
perature sprouting would not begin before 6 to 8 months. 


\lthough potatoes taken directly from storage at this 


temperature cannot be used for chips, the suitable 
varieties can be de sugared or conditioned in 2 to 3 
weeks. The rate at which reducing sugars disappear 
during conditioning depends upon the variety, the length 
and temperature of previous storage, and the tempera- 
ture during curing (6, /2) 
the rate of de-sugaring is much faster at 70° F. than at 


Ross (14) reported that 
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lower temperatures, but only slightly more rapid at 
80° F. than at 70° F 

Very little information is available concerning the 
changes in the amino nitrogen contents of potato tubers 
during either storage or conditioning. The main obje« 
tive of the investigation reported herein was to evaluate 
some of the chemical and physical factors that influence 
the color of potato chips. 

EXPERIMENTAL 

Four varieties were included in this study; namely, Katahdin 
and Russet Rural (two varieties with high specific gravity) and 
Red Kote and Red Pontiac (varieties with low specific gravity ) 
The potatoes from the Ohio Agricultural Experiment Statior 
plots at Wooster, Ohte, were harvested when they reached 
maturity. Potatoes of each variety were divided into 5 lots. one 
chipped and analyzed immediately as soon as harvested. The 
other 4 lots were stored at 40° F. for 4 weeks. At the end of this 
period the potatoes of all 4 lots were removed from the cold 
storage and samples were taken from one lot for frying and 
analysis. The remaining 3 lots were stored at approximately 
7). F. for conditioning. At the end of 2 3, and 4 weeks, at 75° | 
one lot was taken for frying and analysis. In each particular 
case, 2 replicates from each lot were taken and each replicat: 
was duplicated. Each replicate consisted of 10 pounds of pota 


toes taken at random. Thus, data were collected to indicate 
changes that take place during storage at 40° F. and at the end 
of three intervals of conditioning (2, 3, and 4 weeks) re 


spectively, 

Che following analysis were made on the raw potatoes 

Specific gravity; this was measured by the potato hy 
drometer developed and calibrated by the National Potat: 
Chip Institute, Cleveland, Ohio 

Total solids content by the oven drying method 

Reducing sugar content by the Shaffer-Hartman methox 
14 

Free amino nitrogen content using the Van Slyke micr 
apparatus and following the procedure described by Mor 
row (11 


rhe last two tests were run on alcohol extracts of raw pota 
toes. The latter were prepared by extracting the raw potatoes 


with 80% alcohol in ordinary soxhlet extractors for 22 hours 
Frying technique. The potatoes were peeled in a Reynolds 

rotary-type abrasive vegetable peeler. They were then halved 

(longitudinally) and sliced in rotary-type, hand-operated 


slicer. The slicer blade was previously set so a slice of approxi 
mately “44 inch was produced. While slicing, the cut sections 
were allowed to drop into a pan of cold (Columbus soft) tap 
water placed below the slicer The potato slices were thet 
agitated thoroughly to remove loose starch. The water was 
drained and the slices removed to another pan of cold water and 
agitated again for a couple of minutes. The slices were then 
spread on a dry clean towel for 3 minutes to remove excess 


moisture thermostatically-controlled french fryer of the 
type commonly employed in restaurants was used in frying. The 
thermostat was set at 375° F. As soon as the temperature of 


the frying reached this temperature, as shown by a light indi 
cator, the temperature was double checked by means of a met 
cury thermometer. The heating unit was then turned off and 
the potato slices were immersed in the frying fat  (Primex) 
The end point was determined by cessation of bubbling Phe 
chips were then drained and packed in cellophane bags and 


s¢ ale d 
Color measurement. 
A. The Hunter Color and Color Difference Determination 


The color of the potato chips was measured objectively using 
the Hunter Color and Color Difference-meter. It was ne¢ essary 
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1 get a it dh truly ( tati 
of the entire ample \ll chips in any one sample were 
identical and to pick an average-colored clip would have beet 
i dithcult task and would have introduced a certain amount 
ubjectiveness into the metho Phus, a ample of appre 
mately 40 go was ground in an Osterizer The grinding wa 
continued until a mixture mogenous im texture and color wa 
obtained. Approximately 5 minutes were required to grind eacl 
ample to have an appearance similar to corn meal This was 
done directly before measuring the color in the “Hunter” instru 
ment Phe ground sample was then placed in a viewing ce 
mich ih and 2 inches in diameter with a bottom of opti 
cally clear glas The cell containing the mixture was ther 
tapped squarely ane tly on a padded table top until the ehiy 
ample lled the cell to a wht of about 3 meches Phi anpl 


as then read on the “Hi 


lifference meter were initially balanced with an especially pr 


pared ceramic tile, ivory in color, a color which was the neat 
to that of light color potato chip The circuit L, ay and bi. wa 
used in balancine the instrument with the standard tile ar 
then color specifications of the experimental samples were read 
directly and recorded im tern f 1, an and b Phe values tor 
this standard color for the |. color seales are as follow 

lus 73.4, a | and by lu 1.7 


B. Spectrophotometric Measurement of the Pigments 
Extracted from Potato Chips 


it was extracted from the chips ter bre sed it 
| metric determination it dry ether for 12 hours 1] 
aniple vere dried and the pigmetts were then extracted wit! 
50:50 by volume ethyl alcohol vater solution The extraction 
as accomplished by bottling t ot water bath for 15 minute 
The extra vere Itered and mad to a standard 
volut alk ater thor tl Iter 
tract t tl Becks n DI 


RESULTS 
Specific gravity determination. lesults showing thy 
cllect of storage at JO” bk. followed by conditioning at 


are pore ented in lable 1 lhere were 


TABLE 1 


Eftects of storage and conditioning on the specific gravity of 
raw potatoes (as determined by the potato hydrometer) 
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differences in specific gravity between all the varieties 
included in this investigation. [lowever, although. thr 
differences were sginificant between Russet Rural and 
Katahdin, and between Red Kote and Red Pontiac, the 
differences were relatively low compared to the dif 
ferences between either Russet Rural and Red Kote, or 
between Russet Rural and Red Pontiac. 

There were significant differences in specific gravity 
before and after storage at 40° FF. When potatoes were 
placed at 75° F. for conditioning, the specific gravity 


increased significantly with the increasing length of the 


miter” mstrument. Cireuits of the color 


(ol | 353 
conditioning period until it reaced a peak at the end of 
3 weeks of ce Ing iter vhicl tarted to ati 
creast With three the 1! however, thre 
pecilic gravit vas sigi ntly higher after week 
conditioning than it before storage 


Total solids determination. hKesults of the total solid 


determinations are shi in lable 2. As in the case 
with specific gravity, the t iritics Katahdin and 
Russet Rural showed significant wher contents ot 
total solids as compared to Red Kote and Red Pontiac 
(before storage Red Kote da shghtly though not 
significantly higher content total solids than Watah 
din). The total solids content decreased during storage 
at 40> IF. but the difference vere not significant except 
in the case of Red Ww ere the difference was signifi 


TABLE 
The effects of storage and conditioning on the total solids 
content of raw potatoes (percent) 


Mi 

solids content eenera CAME lughes 
with mereasing lengt] onditioning period, wath thr 
maximum usually reached in three weel 

Reducing sugars determination. | he cllects of stor 
oe t 40° | followed b onditi mnie at 75° F. are 
presented in Table 3. In general there were significant 
differences between the re lucing sugal ontents of all 
varieties. The varieties could be arranged in the fol 


lowing decreasing order with respect to their content of 
reducing sugars; Red Pontia Red Kote, Katahdin 


then Russet Rural. The two varieties Red Kote and 
Pontiac, contamed significantly high 


Red 


of reducing sugars than varieties Katahdin and Russet 


amounts 


Rural. Although Russet Rural and Katahdin showed 


ignificant differences in their reducing sugar contents 


TABLE 3 


The effects of storage and conditioning on the reducing sugar 
contents of raw potatoes in percent dry weight basis 
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the ditterence was of a relatively lower magnitude com- 
pared to that between either of these two varieties and 
Red Kote or between any of them and Red Pontiac. 
llowever, all varieties accumulated very high amounts 
of reducing sugars during cold storage which decreased 
significantly during conditioning. In this respect lowest 
values of reducing sugars were obtained at the end of 4 
weeks of conditioning. Moreover, the reducing sugars 
contents for all varieties were significantly lower at the 
end of 3 weeks of conditioning than before storage. 

Free amino nitrogen determination. Results for the 
free amino nitrogen determination (Table 4) indicate 
no significant differences in the free amino nitrogen 
content among the 3 varieties Russet Rural, Red Kote, 
and Katahdin. There were significant differences, how- 
ever, between any of the aforementioned varieties and 
Red Pontiac; the latter variety having higher contents. 
Moreover, the two varieties, Red Kote and Red Pontiac, 
which had practically identical specific gravity and com- 
parable reducing sugar contents, differed significantly 
in their contents of free amino nitrogen. 

here were no significant changes in the free amino 
nitrogen content of all varieties due to storage at 40° F. 
During conditioning at 75° F. however, the free amino 
nitrogen contents decreased significantly until they 
reached the minimum level at the end of 3 weeks of 
conditioning, after which, they started to increase. The 
free amino nitrogen content was significantly lower at 
the end of 2 and 3 weeks of conditioning than before 
storage. Although there was a significant increase in 
the free amino nitrogen content during the fourth week 
of conditioning, yet the values at that time of condition 
ing were still significantly lower than the values 


obtained before storage. 


Color determination of potato chips. 


A. Objective Color Evaluation with the Hunter Color 
and Color Difference Meter 

In this study, the Hunter “L” readings showed large 
variations while the other two readings a, and by, 
showed little variations with ay, readings showing a 
maximum of +-12.5 and a minimum of +2.0 and by a 
maximum of +22.7 and a minimum of +10.1. Thus, 
in the results to be presented later to show the effects 
of storage and conditioning on the color of potato chips 
in Table 5, the “Hunter” L. readings are reported as 
representatives for color. Furthermore, these readings 
were also used in correlating the various characteristics 
of raw potatoes with the color of the chips. 

In general, the data obtained indicate no significant 
ditterences between the 3  varieties—Katahdin, Red 
Kote, and Russet Rural—presented as Hunter “L” 
readings. ( The higher the “L.” reading the brighter and 
more acceptable the color of the chips.) There were 
significant differences, however, between the color of 
the chips produced from any of these varieties and those 
produced from the Red Pontiac variety 

The Hunter “IL.” readings of the potato chips pro 
duced from all varieties immediately after storage were 
significantly lower than those readings obtained before 
storage. All varieties at this time produced dark 
colored unacceptable chips. After two weeks of condi 


TABLE 4 


Effects of storage and conditioning on the free amino nitrogen 
contents of raw potatoes in percent dry weight basis 


Varieties 
Treatments 
ed 
Katahdin Red Kote Red ~¢ M 
ntiac R 
Before storage 
it 4 7 
\ft storage 
Iwo weeks of 
14 
I weeks of 
conditioning 
Four weeks of 
conditioning 16 1 
Mea 7 
L.S Dat the 1% level: between varieties 
between storage and conditioning tr 
tioning, the Hunter “L” readings were not significanth 


lower than those produced before storage but wer 
significantly higher than the readings obtained wher 
potatoes were fried immeditely atter cold storage. [1 
ever, the Hunter “L” readings increased in va 
the color of the chips became brighter with the 
creasing length of the conditioning period. The highest 
“L” readings were obtained when potatoes were fried 
after four weeks of conditioning. These values were not 
significantly higher, however, than those obtained fron 
chips made after three weeks of conditioning. Not 
however, that after two weeks of reconditioning that the 
Russet Rural tubers produced good colored chips wher« 
as it required three weeks for the Katahdin and Red 
Kote varieties, and no desirable chips could be mac 
from Pontiac tubers even after four weeks of re 
conditioning. 
B. Spectrophotometric Determination 

The results are expressed as optical density of the 
extracted pigments in Table 6. As was the case wit! 
the Hunter “IL.” readings the data indicate no significant 
differences in the pigment concentration between thi 
three varieties Katahdin, Red Kote, and Russet Rural 
The dttferences were significant, nevertheless, betwee 
the pigment concentration of these 3 varieties and the 
pigment concentration of the Red Pontiac variety. Com 
paring the two varieties Russet Rural and Red Kote, it 
is noted that although Red Kote is a low specific gravit 
variety and having a significantly higher reducing sugar 


TABLE 5 
Effects of storage and conditioning on the color 
(Hunter L readings) of potato chips 
fried at 375° F. 


Varieties 
Treatments 
Katahdin Kote pontiac Rural 
Before storag: 
at 40° F 53.4 7 4 
After storage 
40° F 32.6 7 
Two weeks of 
nditioning $5.7 47 
I weeks of 
Four weeks of 
nditioning 
Mear 
IL.S Dat the 1% level: between varieties 6.2 
between storage and conditioning treatments 
= 
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TABLE 6 
Effects of storage and conditioning on the optical density 
of extracted pigments of potato chips fried at 375° F. 


Variet 
Treatr t | 
fed sset 
Katahdin Red Kot ng Mean 
x ©! Pontias Bure! 
Bef tora 
at 
\fte tor 
at I 5 
I ks of 
rt 
ndit 74 36 
Four f 
41 43 
Mea 72 ? 
LS Dat the 
‘ st ea t t atments ) 


content than the Russet Rural variety, the two pro 
duced on the average, practically identical concentra 
tions of the coloring pigments. In this respect it 1s 
noticed that the two varieties did not show any signifi 
cant differences in their free amino nitrogen contents 
which may be the limiting factor in the pigments pro 
ducing reactions. The above observations hold true 
when comparing the two varieties Katahdin and Red 
Kote. Moreover, the two varieties Red Kote and Red 
Pontiac that have low specific gravities could be con 
sidered, practically speaking, as having identical re 
Nevertheless, Red Pontiac 
having significantly higher free amino nitrogen content 


ducing sugar contents 


produced significantly more pigment concentration than 
Red Kote. 

However, when potatoes were fried immediately after 
cold storage the pigments resulting from frying were 
produced in large concentrations and the chips acquired 
a dark brown color. When potatoes were stored at 
75° F. for conditioning the reducing sugars and free 
amino nitrogen decreased and likewise, the pigments 
resulting from frying decreased with the increasing 
length of the conditioning period until they reached the 
minimum at the end of 4 weeks of conditioning. The 
concentration of the coloring pigments was lower at the 
end of 3 and 4 weeks of conditioning than before storage 


DISCUSSION 
When the results of the spectrophotometric determi 
nation were correlated with the Hunter “L” reading a 
0.97 was obtained. The 


correlation coefficient © 
correlation coefficient is significant at the 1% level and 


TABLE 7 


Correlation of various characteristics of raw potatoes 
to the color of potato chips 


Correlatior Coefficient of 
coefhicient 


Hunter “L" readings vs. optical 
of extracted pigments 97° 


Hunter “L” 


f raw pot 8 
Hunter I ead vs. tot 
f raw potatoes 
xtracted t 
f A ) 
iw potatoe 72” 8 
xtract 
free amino nitrogen © of raw 68 f 


* Significant at the 1% level 
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well above the 0.80 mini1 ilue used for prediction 
purposes. This indicates the validity of the Hunter “L” 
readings in predicting the relative concentrations of the 
pigments re sulting from frvit g 

Specific gravity. [lig ecific gravity has long been 
considered by potati ippers as a criterion for the 
suitability of various potato varieties for frying. The 
data obtained in this study which included a variety 
Red Kote known to have a low specific gravity yet pro 
ducing good chips, indicate that difference in specific 
gravity between varieties uld not always be relied 
upon to indicate chipping possibilities. The correlation 
coefficient (+0.53) obtained when correlating the Hun 
ter “LL.” readings of the chips vs. the specific gravity of 
the raw potatoes was considerably below the 0.80 mini 
mum value used for predictior purposes. This evidence 
further imdicates that the usefulness of specific gravity 
of potato tubers as ar dex of chipping quality 1s 
limited 

Reducing sugars. | rrelation coefficients ob 
tained upon correlating the reducing sugar contents of 
raw potatoes vs. the Hunter “L.” readings 0.85) and 
vs. the optical density of the pigments extracted from 
the chips (+0.89) were significant at the 1% level and 
above the 0.80 minimum value used prediction pur 
poses. The results in both cases indicate the utmost 
importance of the reducing sugars in color production 


in the chips. Moreover, in general, reducing sugar 
contents of raw potatoes would be reliable indices for 
predicting the color of the chips to be produced. In spite 
of this, some varietal differences indicate trends which 
were not in agreement with the above correlation. Thus, 
Red Kote and Russet Rural, the two varieties which 
showed significant differences in the reducing sugar 
contents, produced chips that were « f good color. The 


difference between Red Kote and 


Pontiac in re 
ducing sugar content, although significant, was not of 
such value as to account for the highly significant dif 


oduced from these 


ferences in the color of the chips p 
two varieties 

Free amino nitrogen. he correlation coefficient 
(—0.72 and +0.68) obtained when correlating the free 
amino nitrogen contents of raw potatoes vs. either Hun 
ter 
pigments, was in both cases significant at the 1% level 


readings or the optical density of the extracted 


but below the 0.80 minimum value used for prediction 


purposes, This indicates that in general the free amino 


nitrogen contents cannot be used as a valid means of 
predicting the color of the chips. They, nevertheless, 
play a relatively important role in the colo1 producing 
reactions. Their importance is evident in the differences 
indicated between various varieties. If, for instance, 
prediction would be based on reducing sugar content 


alone, Russet Rural and Katahdin would be expected 
to produce light colored chips while Red Kote would 
he 3 varieties 


fail to do so. This was not the case, as t 


produced chips of essentially the same color These 
varieties did not show any significant differences in their 
content of free amino nitrogen. An analysis of the two 
varieties, Red Kote and Red Pontiac, provide more 
evidence on the role of amino nitrogen in color develop- 
ment in the chips. The differences in reducing sugars 


were not high enough to account for the differences in 
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the color of the chips. On the other hand, the two 
varieties differed significantly in their contents of free 
amino nitrogen. Red Pontiac with a high content of 
iree amino nitrogen produced dark colored chips. Thes« 
data would indicate that the free amino nitrogen may 
he in some cases a limiting factor in the color producing 
reactions and thus should be considered when judging 
any variety for chipping. 

Storage and conditioning. Storage and condition 
ing of potato tubers influence the color of potato chips 
made thercirom by virtue of their effects on the quan 
tities of the color producing reactants in the tubers 
The total solids contents after storage at 40° F. was 
slightly less than before storage but the difference was 
net significant. When potatoes were held at 75° F. for 
conditioning the total solids contents increased with the 
increasing length of the conditioning period, until they 
reached a maximum after 3 weeks. Analysis of the data 
indicated a negative correlation between total solids and 
reducing sugars of —O0.60. There was also a negative 
correlation between the total solids and free amine 
nitrogen of —O.47. The two values were significant at 
the 1% level. Regardless of their small value for pre 
diction purposes they indicate that as the total solids 
hecame higher there was a decrease in reducing sugars 
and free amino nitrogen 

\ multiple correlation was calculated to correlate the 
effects of total solids, reducing sugars and free amino 
mitrogen contents of raw potatoes vs. the color of the 
chips. The correlation coefficient obtained was 0.87 
Reducing sugars, free amino nitrogen, and total solids 
contents when correlated separately with the color of the 
chips gave the correlation coefficients, O85, 0.72 
and +0.52, respectively. Thus the prediction that could 
he made by a multiple correlation which includes the 
three variables would be slightly better than the cor 
relation involving the reducing sugars and color onl 
Hlowever, the magnitude of the reducing sugar con 
relation, —O.85, adds more evidence to the importanc: 
of reducing sugars in color formation. However, the 
correlation coefhicient of free amino nitrogen vs. color 
was also of considerable importance. Thus, although 
free amine nitrogen contents would not be valid) for 
prediction purposes, they do play a relatively important 
role in the color producing reactions. In other words, 
although reducing sugars are the most important fac 
tor determining the color of the chips, their importance 
in some cases may be limited by the relative amount of 
free amino nitrogen and hence both factors must be 
considered when evaluating any variety for chipping 
Finally, it must be mentioned that the varieties chosen 
for this study were those known to differ widely for 
the attributes studied. Moreover, the results obtained 
were for one vear only and, in order to get fundamental 
data, it is necessary that a study of this nature should be 
repeated and more varieties included before conclusive 


rece mmendati ms are made. 
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INSIDE 


TENCE 


The Vital Story of VITAMIN 


by Science Writer 


What does vitamin C do for human beings? 


Medical research shows that it is essential 
= in maintaining healthy bony tissue and for 
\ i the formation of collagen which ts the 
— main supportive protein of skin, tendon, 

bone, cartilage and connective tissue. It is 
Ger needed for vascular function and tissue 
respiration and in promoting the healing 
a } of wounds. In lactating women it has great 
importance in providing the infant wna a 
sufficient amount of ascorbic acid to prevent scurvy, a dis- 
ease to which very young babies are susceptible. 
Much evidence ts available in medical reports to show that 
a lack of this vital nutritive element can result in impaired 
health. And in those cases of frank scurvy which still occur, 
ascorbic acid is the specific medication. 


History. The history of vitamin C is 
fascinating Scurvy, known for centuries, 
was once the most prevalent disease in 
Europe. It afflicted the Crusaders, deci- 
mated the crews of voyagers and armies, 
and plagued the colonists of the New 
World. In the 18th Century the antiscor- 
mad butic value of fresh vegetables and citrus 
x fruits was recognized. 


Isolation. \t was not until 1918-25 that 
almost pure ascorbic acid was concentrated from the lemon 
by Zilva and its important properties and molecular compo- 
sition established. In 1927 he concluded that this so-called 
“reducing factor” and the antiscorbutic principle were 
closely related. In 1928, Szent-GyO6rgyi, who started inves- 
tigations in 1921, isolated a strong reducing compound 
from adrenal glands, oranges, and cabbage and termed it 
“hexuronic acid.” 


Chemistry. The “reducing factor,” “hexuronic acid,” and 
vitamin C were all identified as the same in 1932 by various 
groups of workers. This was one year after C. G. King, by 
methods of organic chemistry and experimental physiology, 
established the chemical identification of vitamin C, thus 
fulfilling Budd’s prediction of 90 years earlier that the anti- 
scorbutic property of certain foods would ultimately be 
discovered to be a definite substance. 


Synthesis. In 1933 Reichstein and his colleagues in Swit- 
zerland successfully synthesized ascorbic acid. Almost simul- 
taneously in ngland Haworth and associates accomplished 
the same. The Reichstein synthesis formed the basis for 
large scale commercial production by the world-famous 
firm of Hoffmann-La Roche. 


Production. Following these discoveries came the estab- 
lishment of manufacturing operations so that today daily 
production by the tons is the rule. The figures are really 
F staggering. The amount produced 
weekly in the U. S. A. averages Over 
15 tons, equivalent to that contained 
in over 200 million oranges. It is re- 
markable that ascorbic acid can be 
produced synthetically and sold for 
only about $12. per kilogram. One 
kilo is sufficient to supply 92 people 


for one year with the minimum daily requirements set by 
the U. S. Food and Drug Administration. 


Vitamin C made by the Roche process is 
identical chemically and in biological ac- 
tivity with Nature’s own product. Because 
vitamins can be manufactured at a much 
lower cost than if they were extracted 
from natural sources they are widely used 
in dietary supplements and pharmaceu- 
ticals. In fact, “New and Non-official Remedies,” a publi- 
cation of the American Medical Association for use by phy- 
sicians states: “All pure ascorbic acid used in pharmaceutical 


products is prepared synthetically.” 


Ascorbic acid is present in many foods. Nature supplies 
some with lavish amounts and stints on others. In tact, wide 
variations* have been found in the vitamin C content in 


varieties of the same fruit. 


Deficiencies. Many surveys have shown widespread vita- 
min C deficiencies in the population. Physicians may call 
these subclinical, but they are deficiencies nevertheless. 


Because of these situations—natural We 
variation and widespread deficiencies V7 
diet experts believe that it is desirable 
and in the public interest to standardize Sik || 
the vitamin C content of processed fruit { Pe 
j 
and vegetable juices by the addition of ANT 


enough pure crystalline ascorbic acid 

to make them consistently dependable sources of this neces- 
sary food element. Some of these juices are: tomato, grape, 
orange, grapefruit, pineapple and apple. 


Requirements. The U. S. Food & Drug Administration 
has set 30 milligrams as the adult minimum daily require- 
ment of ascorbic acid. This daily intake is just about suffi- 
cient to prevent recognizable signs of vitamin C deficiencies 
although a subclinical or an unrecognized deficiency may 
exist. In view of this, the National Research Council has 
established 75 milligrams as the recommended daily male 
adult allowance and 70 mg. daily for female adults, which 
levels are supported by many controlled nutrition studies, 
However, the N. R. C. recommends 90 mg. daily for boys 
between 13 and 15, 100 mg. daily for boys between 16 and 
20, and 150 mg. daily for lactating women. 


[his article is published in the interests of pharmaceutical 
manu/acturers and food processors who make their good 
products better with essential, health-giving vitamin C. Re- 
prints are freely available. Vitamin Division, Hoffmann-La 
Roche Inc., Nutley 10, New Jersey. In Canada: Hoffmann-La 
Roche Ltd., 286 St. Paul Street, West; Montreal, Quebec. 


*The table shows minimum and maximum levels of ascorbic acid 
in commercially canned juices. All figures are in milligrams per 
100 grams of juice. Data from U. S. Department of Agriculture. 


Min Max 
Apple juice. 0.2. 3.6 
Grape juice 4.7 
Grapefruit juice 5s 49.0 
Orange juice 9.7 70.0 
Pineapple juice 5.4 . 18.0 
Juice 
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Simple: 
Use Orbis liquid Flavors! 
S 
Highly concentrated 
é 
Everlastingly uniform 
Most important CP true to Nature's flavor. 
of all— 
Write for free manufacturers’ samples and R 
the Orbis catalogue of fine flavors. 
PRODUCTS 
«01 W. 26th STREET 


NEW YORK 
Watkins 4-7660 


NEW YORK - CHICAGO - BOSTON - MEMPHIS 
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wHEN ACCURACY means 
DOLLARS-AND-CENTS SAVINGS 


another highest-accuracy control 
instrument from the most complete 


line serving industry 


DEPENDABLE QUALITY CONTROL « Index accura- 
cy to .00003 ... assures identification of samples 
whose indexes are very close together. Tests 
transparent or opaque samples, liquid or solid, 
by transmitted or reflected light. Three readily 
interchangeable prism assemblies cover range of 
1.20 to 1.70. Wear-compensated parts assure 
year-after-year accuracy. Special test prism avail- 
able for instrument check, certified by U.S. Bu- 
reau of Standards. 


FAST, EASY READINGS «+ Built-on sodium vapor 
illuminator provides bright, sharp dividing line. 
Mercury light source also available for high ac- 
curacy dispersion readings. Long-focus telescope 
system makes it easy to match dividing line with 
crosshairs. Illuminated vernier and magnifying 
eyepiece provide quick reading of widely gradu- 
ated scale. Inclination joint adjusts instrument 
to individual reading comfort. 


NOW! PRECISE TEMPERATURE 4° 
CONTROL INCREASES TEST 3 
ACCURACY + B&L Total Im- ™@ 
mersion Thermometer, AST M- 
approved, reads accurately to 

+.1°. Mounts in circulating 

system of B&L Precision Refractometer, pro- 
tected from drafts and breakage. Magnifying eye- 
piece, built-in illuminator. (Optional) 


WRITE TODAY FOR DATA AND DEMONSTRATION 
Informative Catalog D-202, and obligation- 
free demonstration, yours on request. Write to 
Bausch & Lomb Optical Co.,69997 St. Paul St., 
Rochester 2, New York. 


America’s only complete optical source... from glass to finished product. 
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(Continued from page 32 preceding technical papers) 
frozen foods, the effect of constant and variable storage 
temperatures on texture and structure, improving 
methods of preparing fruits, meats, and vegetables for 
freezing, and the development of formulas for pre- 
cooked foods. 

A part of the project on frozen foods has been a study 
of containers. In this connection existing materials and 
containers have been evaluated and new ones have been 
designed and constructed. This research has been con- 
ducted in close cooperation with container manufac- 
turers and frozen food distributors. The results are 
being widely used by housewives, locker plants and 
commercial packers. 

Another phase of the frozen food project is a study 
of home freezers and their use in the home. The rate of 
freezing food in different locations of the freezer, as 
well as the amount of electric current and cost of 
freezing are among the subjects studied. 

Work on concentrating and freezing of fruit and 
vegetable juices (Figure 3) is still another phase of 
the program. 


Figure 3. High vacuum, low temperature juice concentrating 
unit at Experiment, used for experimental concentrating and 
freezing of fruit and vegetable juices. 


Curing pork and turkeys. Experiments have been 
conducted continuously for eight years on improving the 
quality and increasing the rate of curing, smoking, and 
aging of country cured pork. This has included hams, 
bacon, shoulders and sausage, and has recently been 
expanded to include the curing and smoking of turkeys. 
The results of these tests have been widely used by 
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farmers, freezer locker plants, and small meat proces 
sors. Hams cured country style have a firm texture, 
very pronounced flavor, deep red color and do not 
require refrigeration. 

Effects of refrigeration. For about ten years this 
department has been conducting research to determin 
the advantages of storing processed foods under r 
frigeration. Facilities are available for holding foods at 
temperatures ranging from —20° to 100° F., at relative 
humidities ranging from 354% to 100%. Among the 
products which have been tested for periods as long as 
five years are peanuts and peanut products, pecans and 
pecan products, more than forty items of military 
rations, sweet potatoes, preserves, and pickl 
of several kinds. 

The results from these experiments have been pub 
lished in numerous technical reports and show remark 


able benefits from the use of refrigeration to retard 
staling and development of rancidity in products con 
taining fats; retarding the browning reaction, preserva 
tion of natural aromas, flavors, and colors of vegetables 
and meat products; and preventing insect activity at 
temperatures below 40° F. 

Improving methods. Special attention is being given 
to improving methods of processing certain southern 
grown crops. Among these are okra, southern field 
peas, muscadine grapes, pimiento peppers, collard 
greens, canteloupes and watermelon rinds. It was recog 
nized that the advent of freezing opened new methods 
of preserving these products, many of which could not 
be satisfactorily preserved by drying, brining, 01 
canning 

Storage of military rations. Of special significance is 
a project with the Chicago Food and Container Insti 
tute on “Long Time Storage of Military Rations.” 
This includes the storage of approximately 45 of the 
most common items in military rations, packed im tin 
cans and flexible containers and stored under eleven 
conditions for periods up to five years. This project is 
now in its third year. 

The teaching program. Food lreservation was 
taught for some years prior to 1944 by the Horticulture 
Department. Actually, not until 1947 was the Food 
Technology Department at Athens expanded suff 
ciently to offer well-rounded curricula leading to the 
Bachelor's degree and to the Master’s degree. Since 
1948, 68 majors in Food Technology have graduated 
with the Bachelor’s degree, and, since 1949, 19 Master's 
degrees have been awarded. At present the Depart- 
ment has 30 undergraduate majors and five graduate 
students. During the past few years several special 
foreign students have spent from one quarter to a year 
studying food technology at the University of Georgia 

The general philosophy as far as the curriculum is 
concerned is to give students as broad and as basi 
background as possible, taking into account the fact that 
graduates terminating their formal education at the 
Bachelor's level must have sufficient practical work to 
be of immediate value to an employer when they enter 
industry. For a few years the Department had to con 
tain its ideas as toa proper curriculum within the frame 

(Continued opnage 40) 
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20th Anniversary 
of our 
Research Kitchen 


Established and directed by Stephen Komarik, 
eminent as creative sausage-maker and food 


or, shown at left above 


For all pork curing—sau- 
sage, hams, bacon, picnics 
—use PRAGUE POWDER ® 
to accelerate full bloom 
of flavor and lasting color 
U.S. Patent Nos. 2054623 
2054624, 2054625 and 
2054626 


We're happy to celebrate our 


kinship in quality control 


The Kitchen is a vital link in Griffith’s research—in 
product development—in practical testing of materials 
and methods. The Kitchen serves to establish quality 
standards and directions for use of Griffith products in 
Federally Inspected Meat Plants 


THE 


LABORATORIES, INC. 


CHICAGO 9, 1415 W. 37th St. * LOS ANGELES 58, 4900 Gifford Ave. 
NEWARK 12, 37 Empire St. 


In Canada—tThe Griffith Laboratories, Ltd —TORONTO 2, 115 George St. 
Laboratorios Griffith do Brasil, $. A——Sao Paulo, Brasil 
Laboratorios Griffith de Mexico, $. A—Monterrey, N. L. 
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COUMARIN REPLACEMENTS 


resemble coumarin to a remarkable | | 
degree in odor, taste and flavor 
strength—and can be used to replace 
coumarin ounce for ounce in a wide 


variety of preparations. Proof of non- 
toxicity in normal use has been pro- 
vided by an extensive series of tests. 

C.R. #8 is soluble in alcohol and pro- 
pylene glycol; C.R. #12, a variation | 
of C.R. #8, is also soluble in vegetable | | 
oil. Both, of course, are coumarin- M 


free. Custom-made replacements and 
their ingredients are also available 
for those who need special products 
for particular requirements. 


Ine. 


$30 West 42nd St., New York 36, N. Y. 
Branches: Philadelphia +» Boston « Cincinnati « Detroit 
Chicago + Atlanta + Seattle « Los Angeles « Toronto 


(Continued from page 38) 
work of the general agricultural curriculum, but two 


vears ago, the College of Agriculture authorized 


special curriculum for majors in food technology t 
permit the substitution of additional chemistry, mathe 
matics, and engineering in place of some of the agricul 
tural subjects required of other majors. At present thi 


curriculum is as follows: 


Freshman and Sophomore Years 


Quarter Quart 
Course hours ( 
Economics 3 Heat engine ng 
Engineering drawing ot Refrigerat engineering 
engineering shop 3 Soils 
Botany 10 Qualitative Chemistry 5 
Zon lowy 5 Speech 5 
Inorganic Chemistry 10 Political Science 
English 10 Physics 
\lgebra 5 Electives 
Horticulture 3 (selected from ac 
lrigonometry 5 counting, any field of 
1 5 agriculture, foreigt 


(Organic Chemistry 
Military or Air Science 10 language, nutritior 
i philosophy, psycho] 
ogy a secon course 

in public speaking ) 


Junior and Senior Years 


Quarter 
Course hours Course 
Introductory Food Quantitative Chemistry 
Technology 5 Mycology 
Industrial Practices 10 Bacteriology 
Chemistry and Micro Science elective 
scopic food analyses (selected from analy 


Food Packaging tical geometry, calcu 


First minor 10 lus, statistics, plant 
(in any department physiology, animal 
of the University) physiology, geneti 

Second minor 10 entomology, physi 
(in any department in logical chemistry 
the College of Agri Electives 
culture ) 

I " hen ba 

iministrat: 

I s t tally in dair hort tur 
il t t r bota i itter t 
t ( Agricult 

t nior t Fo 

ele n urses ft et t 

ee t I I 

iv 1 1 to th \ 1 M 

Inst nethods of 1 s, Meat ight 

I g (taug t I I ) 

partments): Advanced techr meat und p 

Techr gy f frozen and retrigerat f Har 

tits and vegetables (taught by Horticulture Department). 


Phe purpose of the Food Technology curriculum ts 
to have all students acquire a sound, fundamental back 
ground in the principles and practices involved in the 
production of foods and their analysis; beyond that 
point, students may specialize in production phases ot 
analysis, depending upon their particular interests and 
abilities. Students who contemplate graduate work are 
steered into additional chemistry, physics, mathematics, 
hacteriology, and foreign language courses as under 
graduates, leaving a greater proportion of their food 
technology courses to be taken as graduate students 

In addition to the major course work, members of the 
Department of Food Technology at Athens teach the 
food bacteriology courses in the Department of Bac 
teriology. The Food Technology Department ofters a 


general food preservation course which all majors 


(Continued on page 42) 
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DRYING RANGE 


means HIGHEST 


_— PRODUCT UNIFORMITY! 


Efficient drying per pound of product can often mean * PROFITABLE OPERATION 


more direct profit to vou than an increased sales vol- 
ume! Proctor equipment provides the control, flexi- * INCREASED YIELD 


bility, and construction features essential to profitable 


drying performance. The result—increased yield of * GUARANTEED PRODUCT QUALITY 
highest quality product. Write or phone today for com- 
* “W/M” CONSTRUCTION 


plete information. 


Product Uniformity is of utmost importance to every * FLEXIBILITY OF OPERATION 


food processor, at all stages of processing. 


Shown above is one of many Proctor & Schwartz 
dryer installations in one of the country’s larger food 


plants—typical of the many in use tn the food industry PROCTOR DRYING EQUIPMENT FOR 

today. Here, because of Proctor drying skills, uniform- THE FOOD AND PROCESS INDUSTRIES 

ity of color, taste, and overall customer appeal is main- 

tained at uniformly highest levels—yields are greatly * Tray Dryers * Truck Dryers * Pre-Forming Feeds 
increased! * Continuous Conveyor Dryers * Spray Dryers 


Manufacturers of Industrial Drying 


PROCTOR & SCHWARTZ, inc. Equipment and Textile Machinery, 


Philadelphia 20, Pa. 
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literature into 1955. That the author is aware of the 
current advances is indicated by the opening remarks 
in the preface to the Third Edition of Food Poisoning 


(Continued from page 40) 
Vocational Agrciulture must take—and which is often 
elected by home economics, poultry, dairy and agricul- 


= tural economics majors. The course in meat slaughter- “Since the publication of the last edition of Food 
ing and cutting must be taken by all Animal Husbandry Poisoning, progress involving all classes of causative 
majors. agents has been made in the entire field of food poison 


ing. The problem of chemical additives to foods has 
received increased emphasis in our law-enforcement 
agencies. New material has been added in this book 
on plant and animal poisons in foods. The portion 


Research conducted as part of the thesis research pro- 
grams of the graduate students and College Experiment 
Station research are closely integrated. At Athens the 


. research projects have dealt mainly with pimiento 

Wy processing, field pea canning, thermal processing or dealing with bacterial food poisoning has been increased 
: food spoilage problems, fermentation of pickles, meat and extensively revised.” 

curing, and poultry processing. This volume is unqualifiedly recommended to all 
* The extension program. The food preservation pro those food technologists interested in the various phases 
js gram of Extension Service is carried out through Home of biological and chemical food poisoning. llowever, 
ms Economics agents in cooperation with engineers, horti- the reader should remember that the complete spectrum 
ae culturists, and others. The extension program covers of food poisoning is not treated in this volume, or for 
a wide range of subjects and products including frozen that matter, in any similar book the reviewer has 
a foods, home freezers, corn meal improvement, curing studied. REESE VAUGHN 
ee pork country style, as well as home canning, pre- Davis, California 
“* serving, pickling, and other methods of food preserva- ee 


tion. Improving the nutritional level of farm people is 
one of the major objectives. 
SUMMARY 

Work in food processing in the College of Agricul- 
ture of the University of Georgia includes research, 
teaching and extension, and includes fourteen full-time 
staff members. Teaching is centered in Athens, where 
research work is also done; but the bulk of the research 
work is located at Experiment; and the extension 
work covers the state. These activities are coordinated 
under the Division Chairman. 


A charter for a chapter of the Phi Tau Sigma 
Honorary Society was presented to the Food Process- 
ing Department of the University of Georgia in June 


gress, Hamburg 1955, Granum-Verlag, Detmold (310 
pp.). 

The 3rd International Bread Congress was held from 
May 31 to June 3, 1955, in Hamburg, under the patron 
age of the German Minister for Food and Agriculture 
Scientific workers and technicians in the cereal field 
from 34 countries participated. 

The congress report has been published, and it in 
cludes all 83 papers read at the convention, complete 
with illustrations and tables. The publication is 
arranged in six sections: Nutrition physiology and 
feeding stuffs; grain breeding and standardization ; re 
search methods; grain storage and milling technology ; 
hard wheat milling and hulling industry; and baking 
technology. 

It also includes valuable information about the for 


Q5 
—_ mation of the International Standardization Committee, 
7 the principal purpose of which is the establishment o! 
et standard methods for the evaluation of food grains 
B OO K S Contributed by Dr. MENGER 
Foop Poisonrnc. G. M. Dack. The University of 
Chicago Press, Chicago, 1956. In Memoriam 
This comparatively small, factual volume (234 pages News of the death of Harry J. Deuel, Graduate Dean, 
of text and references, exclusive of index) is notable University of Southern California, on April 17, 1956, 
for its concise, succinctly written information. First was received with deep sorrow by his host of friends 
* of all, the cautious, critical approach is used to discuss and associates in the scientific world. Dr. Deuel’s re 
Zs the different biological and chemical kinds of food search on the metabolism of fat, on carotene and vita 
poisoning. This approach is very important if the unin- min A and numerous other major projects brought 
4 formed reader is to gain an unbiased understanding of him to leadership in his field many years ago. [le 
i the general subject. Secondly, the text is tempered by found time in addition to his research pursuits to take 
- ample critical analyses of the literature on food poison- an active part in the activities of professional groups 
‘ ing. Finally, the “pros” and “cons” of the controversial the American Chemical Seciety, the Institute of Food 
subjects are treated in an unbiased manner. Every Technologists, and many others. His publications are 
Fe effort is made to point out the discrepancies in the to be found in the leading scientific journals, and his 
“t literature and, within limits, these discrepancies are two-volume work, Tue Lipps, is standard for the field. 
4 further documented by the author’s own experiences In the hearings to establish the permissibility of color 
* as a nameless volunteer (See Food Technol., 10, (4), ing margarine, Dr. Deuel was heavily called upon 
7 28, 1956). During his lifetime he received many awards—the Mon 


santo Award for the outstanding IFT annual meeting 
paper (1953), the Borden Award (1949), and most 
recently a Fulbright Fellowship to England. 


The author has made a definite contribution to the 
“stream of knowledge” by considering the newest as- 
pects of the subject and has successfully covered the 
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RED 
CERTIFIED 
184 AMARANTH 
LOT NO. F 


PERCENT PURE DYE 


NON-SEPARATING TYPE 
Powdered Certified Colors 


100% BASIC COLOR BLENDS 


that dissolve as a single color 


fr 


GELATINE DESSERTS 
DRY DRINK POWDERS 
and other types 
DESSERTS and PUDDINGS 


STOCK SHADES 
ATLENE Butterscotch Brown 


FOa&C RED 
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22889 
LOT NO 
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STANDARD: 


ATLAS CERTIFIED COLORS 
(Powdered) 


Olandard 
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BASIC COLOR BLENDS 
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fils 


many “Custom Made” blends 


ATLAS COLO RS 


FOR EVERY PURPOSE 


FDaC RED #2 
CERTIFIED 
184 AMARANTH 


93 PERCENT PURE DYE 


CERTIFIED COLOR GRANULES 
Non-Dusting Type 


FLOLENE Color Granules dissolve 
readily and with minimum dusting. 
Thus the possibility of contaminating 
other products is lessened. 


Available in the Following 
BASIC COLORS 


FD&C RED #1 
FD&C RED #2 
FD&C RED #3 


to meet individual requirements. 


FD&C RED #4 
FD&C YELLOW #5 
FD&C YELLOW #6 
FD&C BLUE #1 
FD&C VIOLET #1 


ATLENE Cacao Brown 


(Chocolate Shade) 
abe 


ATLENE Grape Shade 
SELF-MEASURING 


COLOR CUBES 
PASTE COLORS 


LIQUID COLORS 


ATLENE Lime Shade 
ATLENE Lemon & Lime Shade 
ATLENE Raspberry Shade 


ATLENE Root Beer Shade 
P.G. COLORS 


ATLENE Medium Yellow 
for Summer Coatings and Fillings 


(Egg Shade) 


_ All other Basic Colors 
abe ann: manufactured in powdered form. 


“Custom Made” shades to fas x) 


suit the individual needs. 
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AWARDS AND HONORS... 


AWARDEES, 1956 . . . 
AN OUTSTANDING GROUP .. . 


Winners of the 1956 scholarship awards represent a 
variety of technical interests as well as geographical 
regions. As the following brief accounts will reveal, 
the successful candidates are at work on difficult, chal- 
lenging problems in science or engineering as they 
relate to food. It is obvious that good scholarship, like 
gold, is where you find it. Canada, Oregon, California, 
Massachusetts and Wisconsin are the home regions of 


this year’s awardees. 


The Gerber Baby Foods Post-Doctorate 
Fellowship Award 

Dr. J. C. MacDonald was selected for the Gerber 
Fellowship, which is given to promote research in some 
newer phase of food science and carries with it a stipend 
of $6000 per annum 

J. C. MacDonald was born in Medicine Hat, Alberta, 
Canada, on November 3, 1926, and_ received his 
elementary education in this city. He attended the 
University of Alberta from 1945-49, obtaining the de 
gree of Bachelor of Science with first class honors in 
chemistry. Post-graduate studies were carried out in 
the Department of Physiological Chemistry, University 
of Wisconsin, where he obtained the M.S. degree 
( Physiological Chemistry) in 1951 and Ph.D. degree 
( Physiological Chemistry) in 1953. His post-graduate 
research for these degrees was done in the McArdle 
Memorial Institute for Cancer Research, in association 
with Dr. J. A. Miller and Dr. E. C. Miller. This re- 


Dr. J. C. MacDonald, Gerber 
Post-Doctorate Fellow, will 
further explore the metabolism 
of one of the B-complex of vi- 
tamins 


search was concerned with the carcinogenic and nu- 
tritional effects of certain azo dyes, and also with their 
metabolism, From 1953-55 he did post-doctoral re- 
search in England on a fellowship donated by the Anna 
Fuller Fund. In this research Dr. MacDonald was 
associated with the Medical Research Council, Unit 
for Research in Cell Metabolism, directed by Professor 
H. A. Krebs. This post-doctoral research, done with 
Dr. D. E. Hughes, was concerned with the metabolism 
of one of the B complex of vitamins, biotin. He is 
carrying on investigations on this subject at McMaster 
University on a post-doctoral fellowship from the Na 
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tional Research Council of Canada, and intends to con 
tinue these investigations with the help of the Gerber 
lellowship. 


General Foods Fellowship Awards 

lhree recipients were named for this honor in 1956 
Edmund Lusas, Wisconsin; John A. Schnautz, Or 
gon; and Vincent P’. Maier. 

Edmund Lusas was born and raised on a dairy farm 
in Woodbury, Connecticut. Following a year of dais 
farming after his education, he entered the University 
of Connecticut, graduating there with a major in Dairy 
Manufacturing in 1954. He was a member of the Uni 


Mr. Edmund Lusas, General 
Foods Fellow, is concerned with 
anthocyanin—specifically the 
anthocyanin pigments in beets. 


versity of Connecticut Dairy Products Judging Team 
which placed second in the 1953 National Collegiate 
Dairy Products Judging Contest. He received the M.S 
degree in Food Technology at lowa State College in 
1955. His studies there included research on the effects 
of white metal corrosion in stainless steel-white metal 
dairy plant systems upon oxidized flavor development 
in dairy products. 

Mr. Lusas is currently a graduate student working 
toward the Doctorate degree in Food Technology at the 
University of Wisconsin. His research work is cen 
tered on a study of factors affecting the stability of the 
anthocyanin pigments in beets. He is a member of 
\lpha Zeta, Phi Kappa Phi, and Gamma Chi Epsilon 
honor societies, The Institute of Food Technologists, 
\merican Chemical Society, American Dairy Science 
\ssociation, and The International Association of Milk 
and Food Sanitarians. 


John A. Schnautz, graduate student in Chemical 
engineering at Oregon State College, Corvallis, (re 
gon, is also a recipient of a General Foods Fund Fel 
lowship for the school year 1956-57. He is now work 
ing on the mass transfer processes between granulat 
solids and fluid streams. The study is being guided by 
Dr. C. E. Wicks, Assistant Professor of Chemical Engi 
neering. 

Mr. Schnautz received his B.S. Degree from Iowa 
State College in 1951, majoring in Food Technology 
He then served in the U. S. Army Veterinary Corps 
attached to the 6th Army Area Medical Laboratory, 

(Continued on page 46) 
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In making tinplate, the even dis- 
tribution of tin over steel sheet is 
of prime importance. Varying thick- 
ness of coating would mean uneven 
protection for canned products. The 
X-ray tinplate gage shown above has 
proven an answer to this problem. 
As rolls of shining tinplate speed 
from giant electrolytic tinning lines, 
samples are taken at regular inter- 
vals. Each sample is passed through 
the X-ray unit for measurement. 
Here, a beam of X-rays is directed 
at the tinplate. This radiation passes 


through the tin coating into the steei 
sheet, where the iron atoms are 
caused to fluoresce or emit new X- 
rays of their own. In passing back 
out through the tin coating, some of 
these fluorescent X-rays are ab- 
sorbed. The thicker the tin is, the 
more X-rays are absorbed. By meas- 
uring the e™ount of fluorescent X- 


radiation above the sheet of tinplate 
with a Geiger counter, the thickness 
of the tin coating is determined. 

Careful processing, typified by 
X-ray measurement, accounts for the 
consistently high quality of USS 
Tinplate . . . and for the constantly 
expanding number of products pro- 
tected by it. 


USS TINPLATE 


UNITED STATES STEEL CORPORATION 
525 William Penn Place ° 


Pittsburgh 30, Pa. 
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(Continued from page 44) 
handling special assignments for the Veterinary Corps 
and for the (Quartermaster Corps relating to quality 
testing and procurement of foods of both animal and 
non-animal origins. Upon completion of military 


Mr. John A. Schnautz, Genera! 
Foods Fellow, will seek a better 
understanding of mass transfer 
processes between granular sol- 
ids and fluid streams. 


service, he transferred for graduate study to Oregon 
State College, and received his M.S. Degree in Food 
Fechnology in 1956 at that institution. 

He isa member of Phi Sigma, Sigma Ni, Sigma Tau, 


Phi Mu Epsilon, IFT, A.C.S., and A.LCh.E. 


Mr. Vineent I’. Maier has attended Santa Ana Col- 
lege, the University of California at Los Angeles and, 
currently, the University of California at Davis. He 
holds his Bachelor of Science degree from U.C. L. A, 
(1952) where he specialized in subtropical horticulture. 

In 1954 he obtained his Master’s degree from the 
University of California at Davis, working on the in- 
teresting problem of enzyme kinetics at low tem- 


perature. 


Mr. Vincent P. Maier, General 
Foods Fellow, is interested in 
hematin compounds catalyzed 
by fat oxidation. 


\s a General Foods Fellow, he will continue work 
for his doctorate in the field of hematin compounds 
catalyzed by fat oxidation. After graduation, Mr. Maier 
expects to do both applied and basic research on chemi- 
cal and biochemical problems in the food industry. He 
is not unfamiliar with industrial procedures, having 
worked as a quality control laboratory technician in 
the citrus concentrate branch of the industry, as a fore- 
man, and as a research laboratory technician in the 
same field of food manufacture during several summer 


vacations. 
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THE FLORASYNTH AWARD 

The award of the Florasynth Laboratories, Ince. was 
won by Thomas L. Fazzina of the Department of Food 
Technology, Massachusetts Institute of Technology, 
Cambridge, The award is for the academic vear 1956 
1957. 

Thomas L. Fazzina, born in 1928 New Britain, 
Connecticut, received his secondary school education 
there, and in 1946, entered Georgetown University, 
graduating in 1949 with a B.S. in Inology and 
philosophy. 

For several vears, as a student in the Biochemistry 
Department at Boston University Medical School, My: 
Fazzina engaged in varied activities dealing with medi 
cal science and clinical medicine. These include: a 
study of the effects of irradiation on nucleic acids ; night 
supervisor of the Boston City Hospital Blood Bank ; 
lecturer in medical science at various nurses’ schools; 
consultant to the Gastric Laboratory of the Massa 
chusetts Memorial Hospitals; and advisor to several 
medical clinics. [le was granted his Master's degree in 


biochemistry in 1954. 


Thomas L. Fazzina Florasynth Award recipient 
to continue study at M.I.T. 


Mr. Fazzina entered the Department of Food Tech 
nology, Massachusetts Institute of Technology, in the 
fall of 1954. As a Ph.D. candidate, he has spent the 
past two years preparing himself for the doctorate 
qualifying examination, During this period he has been 
at work on a series of promising tests for fish quality 
evaluation and information cataloging systems 

Consistently an scholarship winner, he ha 
found time for graduate school activities. Tle is As 
sociate Editor of the Graduate Student News at ML. 
and a member of the Graduate Student Council 

Mr. Fazzina has found time also for activities in the 
business world. Working in the wholesale meat and 
restaurant areas, he has been responsible for the de 
velopment of product ideas and production methods for 
several well-known specialty products. 

Well liked by his associates, Tom Fazzina has given 
strong indication of the heights he can be expected to 
attain as a professional food technologist. 
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FOOD INDUSTRY TOPICS... 


. . « by Norb Leinen 


« inthe public interest 

\ revolutionary new plan to master the nation’s 
Humber one domestic problem, the farina surplus, was 
described recently by Mr. John S. Williams, senior 
vice president and director of Cunningham & Walsh, 
New York advertising ageney. Essence of the plan is 
to sell this surplus both here and abroad by a large- 
scale use of the modern advertising and marketing 
techniques that have made the U.S. the world’s 
evreatest merchandiser. Pointing out that farm sur 
plus had cost taxpayers over $22 billion in 3 years, 
and that storage costs alone were more than $1 million 
a day, Mr. Williams stated that the problem of selling 
farm commodities held by the government is essentially 
the same as selling an inventory excess for a business 
organization—the only difference being one of degree. 
He proposed that the government establish a Farm 
Surplus Marketing Commission, set up on non- 
political basis similar to the Atomie Energy Com- 
mission. This Commission would select) advertising 
agencies on a competitive basis, and each ageney thus 
selected would be given an advertising appropriation 
for a specific surplus commodity, as butter, 
wheat, corn, or cotton. The avenes then would study 
both domestic and foreign markets, develop new out 
lets. ereate new uses for the commodity, and then 
promote and advertise it The ageney executive said 
there was no danger that his plan would create an 
unfair competitive advantage for government-held 
commodities over privately marketed ones. He pointed 
out that although nominal competition would exist, 
experience shows that such competition normally ex 
tends commodity markets rather than restricting them 


Modern science ean help raise living standards 
throughout the world despite growing population 
pressures, members of the Brooklyn Rotary Club were 
told reeently by Mr. John E. MeKeen, president of 
Chas. Pfizer & Co. Ine. Pointing out that although 
‘Smass disease is still a birth-to-death burden’’ for 
more than half the world’s people, he declared that 
** modern science has begun to cut down this terrifying 
toll of human waste.’’ [le cited malaria control pro 
erams in India, Greece, and other countries which 
have inereased the area of land under cultivation, 
and antibiotic programs for treating tropical yaws 
which have ‘‘raised hope of eliminating this age-old 
scourge forever ie Mr. McKeen referred to estimates 
that world population will increase more than 500 
million by 1975, and noted that advances in agricul- 
ture can help meet global needs for more food. 
‘*American farmers have shown that scientific agri- 
culture and farm mechanization can wring more 
abundance from the soil with less manpower,’’ he 
said. In a similar way, he added, plastics, synthetics, 
and man-made fibers will help offset dwindling na 


tural resources as population grows. 


New design Refrigerant 


Condenser 


...gives far more efficiency 
and better, trouble-free service 


With this new, sectional design Niagara 
condenser you avoid the many troubles due 
to faulty condensing and get at all times the 
full capacity your refrigerating plant should 
afford. 

You benefit from extra saving in upkeep 
labor and expense. The casing of this new 
condenser is made of sections each sepa- 
rately removable, giving you access to all 
parts for easy inspection to head off dirt 
and corrosion, to clean the coils easily from 
either side. 

You benefit from greater efficiency in 
condensing. A simpler method of using 
evaporative cooling improves heat transfer. 
You benefit from Niagara features that re- 
move super-heat before condensing and 
keep the system purged of oil. You save 
95% of the cooling water cost. 

You benefit from a low first cost, lower 
freight cost and less expense in erection. 

Capacity range is from 90 to 240 tons. Write 


for Niagara Bulletin 131. Find out how 
your plant can save expense this season, 


NIAGARA BLOWER 
COMPANY 


Dept. F.T.. 405 Lexington Avenue | 55 
RA 
NEW YORK 17,N. Y. 


District Engineers in Principal Cities 


NI Bra [or er 40 Years Service in Industrial Air Engineering 
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The Glycerine Producers Association, 295 Madison 
Ave., New York 17, N. Y., announces opening of the 
fifth annual Glycerine Research Awards. First award 
is $1000 and an honor plaque, second award $300, and 
third award $200, These awards are granted for 
independent research leading to new and improved 
applications of glycerine or glycerine derivatives to 
products or processes. Copies of the bulletin giving 
complete details on the awards may be obtained from 
the Association. 

The rules for the 1956 competition for the D&O 
Achievement Award have been amended. Nomina 
tions now are open for any contribution to the growth 
and general welfare of the Meat Packing Industry 
that is of recent origin, but in use lone enough to 
have proven its advantageous qualities in some phase 
of the industry. It is no longer limited to achieve 
ments made public during the award vear. The award, 
consisting of $1000 and a gold medallion, may be won 
by any individual or corporate member of the indus 
try in all areas of research, operating, and engineer 
ing, and there are no restrictions as to age, sex, or 
nationality. For complete information and entry 
blank, write Dodge & Olcott, 180 Variek St., 
New York 14, N. Y. Nominations close August 1 

Opening of Podbielniak Institute as a self-sustain 
ing but essentially non-profit institution to make 
available to the industries special instruction and 
training courses in analysis of gases and vaporizable 
liquids is announced by Podbielniak Institute, 341 E 
Ohio St.. Chicago 11, Tl The first 5 two-week ses 
sions will begin on the following dates: September 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


July 10-12 Western Pack and Materials Handling Ex 
position, Los Angeles, California 

\ugust 6-10 (,ordon Research Conferences AAAS Cor 
ference on Food and Nutrition, Colby Junior 
College, New London, New Hampshire 


\ugust 13-15 International Apple Association, Atlanta 
(,eorgia 

August 17-25 Tenth International Congress of Entomology 
McGill University the University of 


Montrcal, Montreal, Canada 

September 5 7 International Ass'n of Milk and Food Sani 
tarians, Olympia Hotel, Seattle 

September 10-17, The Perkin Centennial, Sponsored by the 
American Assoc of Textile Chemists and 
Colorists, Commemorating the Discovery oi 
Aniline Dyes, Waldorf-Astoria, New York 

September 16-21 One hundred and thirtieth National Meeting 
of the American Chemical Society Atlantic 
City, New Jersey 

October 9-12 American Dietetic Association, Milwaukee 

October 17-19 Nat'l Pickle Packers Association, Edgewater 
Beach Hotel, Chicago 

November 12-15. American Bottlers of Carbonated Beverages, 
Public Auditorium, Cleveland 

November 27-30 National Chemical Exposition, Public Audi 
torium, Cleveland 


An open invitation is extended to readers of FOOD TECHNOLOGY 
to send in to the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 
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24. 1956: November 5, 1956; December 3, 1956; Janu 
ary 21, 1957; and February 2o, 157. Attendance is 
required from 8:30 to9:30 pan, Monday through 
Friday, for the duration of the course, for lectures 
and demonstrations. Tuition for eich two-week course 
is 4900. For further information and applications 
write Mrs. Helen Kastruba, reeistrar, at the abo 


address 
- 

A novel method some dairies are using to dispose 
of their waste material is about to be studied by the 
University of Wisconsin for the USDA’s Agricultura! 
Research Service, according to terms of a contract 
announced recently. The method, also applicable to 
cannery and other food processing wastes, Is called 
spray irrigation. It consists of irrigating an open 
field with liquid wastes pumped from the processing 
plant. Department of Agriculture has lone 
been interested in the dairy waste disposal problem 
Dr. A. Wells, chief of the Department's Kast 
ern Utilization Research Branch, which is supervising 
the contract. ‘‘It is one that threatens the very sur 
vival of many small dairies that are no longer pet 
mitted to dispose of their wastes in rivers and streams 
because of pollution control legislation.’” Study ot 
the spray irrigation method is expected to wet under 
way this summer under direction of Profs. Gerald A 
Rohlich and L. E. Enelebert, of the University of 
Wisconsin 

National Starch Products continuation on a 

broader basis of its scholarship program in chemistry 


and chemical engineering was announced by Mr 


Frank Greenwall, president. The schools involved are 
Columbia University, Case Institute of Technology, 
University of Nebraska, North Carolina State College 
Svracuse University Y. Y. State School of Forestry 
and Rutgers University. The program was initiated 
to help alleviate the serious shortage of technical erad 
tates who are so necessary for the maintenance of our 
country’s technical supremacy. In addition to studs 
ing in the general fields of chemistry and chemical 
engineering, applicants also must need financial 
assistance and be of outstanding scholastic ability and 
high character. Recipients of the seholarships are 
under no obligation as to future employment with 
National Starch. 

Qn April 27, the United States Brewer's Academy, 
Mount Vernon, N. Y., held ceremonies for the 72nd 
class to be graduated since the school’s founding by 
Anton Sehwarz in 1882. Its students, who come 
from all over the world, will go to executive and tech 
nical positions within the brewing industry. The USBA 
is the primary source of training personnel for the 
brewing industry. No U. S. college or trade school 
offers a curriculum in brewing chemistry, and the 
European schools teach European methods. Ten in 
structors teach an average class of 20 hand-picked 
students, all of whom must have had 2 vears’ experi 
ence in the industry and a high-school diploma. The 
majority are college graduates. The students are 


trained for seven-and-one-half months in every phase 
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of brewery operation and in the tundamental prin 


ciples of the brewing process. The laboratory  itsell 
is frequently the source of new progress For exam 
ple, it was the first to discover that beer is compara 
tively rich in the B complex vitamins, thus greatls 
enhancing its value as a nutrient. It developed an air 
and CQ, tester which now is a conventional quality 
control instrument. The laboratory also discovered 
that a major source of taste trouble lay in volatile 


sulfur compounds, and developed a method for detect 
inner the presence of these compounds 
or 
An investigation of the feasibility. of tenderizing 
beef through a combination of processes of freeze 
dehvadration and application during rehvara 
tion prior to cooking has been 


American Me Foundation, 939 KE. o7th 


St.. Chicago pursuant to a research contract 


undertaken by the 
‘at 
37 
with the Quartermaster Food and Container [Institut 
for the Armed Forces, Chicago. The specific research 
objective is to determine whether frozen-dried bee! 
steaks can be brought to a high tenderness rating 
combination 


through application of an appropriate 
of proteolytic enzymes. Collaborating in the project 
will be the Foundation’s Division of [istologs 
the direction of Dr. IIsi Wang, 
Home Economics under the leadership of Dr. C. Edith 
Weir. Drs. Wane and Weir and their associates will 


utilize only the less tender types of beef in the new 


program Kreeze-dehvdrated steaks will be provided 


under 


and the Division of 


through commercial pilot) production sources, and 
these steaks will be rehydrated by soaking in water 
to which one or more of the proteolytic enzyme prepa- 
rations has been added Followine treatment, the 
steaks will be subjected to histological and taste panel 
evaluation in order to procure a correlated picture of 
the relationship between the altered structural com- 
position of the meat and any improvements in tender- 
ness. Such a correlation, if established, will materially 
expand the currently very limited knowledge of the 
fundamental nature of tenderness, and may provide 
the basis for the development of commercially prac 


tical processes for tenderization of frozen-dried beef. 


. . « things new under the sun 

A new liquid mold and rope inhibitor made of me- 
tabolizable food products has been introduced by 
Mallet & Co., Ine., 601 E. General Robinson St., Pitts- 
burgh 12, Pa. Called ** Myxnix,’’ the product is odor- 
less, tasteless, and reportedly will provide 3 to 4 times 
the effectiveness of conventional mold inhibitors. It 
was developed especially to combat spoilage in cream 
and custard pie fillings, fruit toppings, cookie fillings, 
cheese cakes, pie crusts, icings, bread, and all other 
veast raised baked goods. Easily incorporated into 
batters and fillings, it will not adversely affect color, 
taste, or texture of end item when used properly. 
‘Myxnix’’ is a selective mold inhibitor. When used 
us prescribed, only the growth of harmful molds and 
bacteria is suspended, while the free, fermentative 


HOW NEW AO HAND REFRACTOMETER CUTS COSTS 


BUILT-IN 
TEMPERATURE 
COMPENSATION 


Automatically eliminates error pos- 
sibilities likely with temperature 
correction charts and thermometers. 


Saves time! 


EASY-TO-READ SCALE 


Unusually clear eyepiece image 
assures reading accuracy to 44 
of one percent. Dividing line 
appears in sharp contrast even 
with dark colored liquids. Scale 
graduated in increments of 0 
of one percent, has range of 
0-30% sucrose (or degrees 
Brix). 


ANYONE 
CAN USE IT 


New AO Hand Refracto- 
meter is fast . . . low cost 

. requires no special 
training, no computations 
‘ direct reading scale 
gives immediate, accurate, 
on-the-spot determinations. 


Refractometric determinations are important in 
your pick or pack problems. The new AO Hand 
Refractometer will save you time, effort and money 
here’s how. 


BUILT-IN 
ILLUMINATION 


No need to rely only on external light. Use 
instrument 3 ways; with built-in illumina- 
tion, with external light source, and by 
use of reflection technique for analyzation 
of opaque solids. 


Ucpt. G190 


Please send full information on the sew 
AO HAND REFRACTOMETER. 


Address 
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action of useful yeasts is permitted. Available in 
gallon jugs—4 to a carton—and 30- and 55-gallon 
steel drums. 
An improved series of fluid jet grinding machines, 
designed to reduce solids to particles in the micron 
range at a solid feed rate of up to one-and-one-half 
tons an hour, has been introduced by the Sturtevant 
Mill Co., Boston, Mass. The Mi 
cronizer has no moving parts 
but operates on the principle 
of high speed rotation of par 
ticles caused by jets of com 
pressed air or steam at angles 
to the periphery of the shallow 
grinding chamber. The par- 
ticles, through violent impact, 
tend to pulverize each other. 
No problems of attritional heat 
are encountered, Sturtevant 
offers 7 sizes of the unit, rang 
ing from a laboratory model 
with a 2” grinding chamber 
and a half-pound-per-hour ca 
- pacity, to the largest 50” model 
with a capacity of 3000 pounds 


per hour. Material used in fab 
rication of the Micronizer is usually dictated by the 
characteristics of the substance to be ground. One 
popular material of construction is stainless steel. 
Major use to date has been the simultaneous dry grind 
ing and classification of solids. For details, write the 
firm ¢/o F. PL Walther Jr. and Associates, Ine., 172 
Newbury St., Boston 16, Mass. 

Availability of cementable Teflon tape thick 

Hesses as low as is announced by Garlock Pack 
ing Palmyra, The thinner tape, lower in 
cost, Will expand use of Teflon as linings for conveyor 
vuide rails, hoppers, baking pans, cookie flats, and 
other work surfaces handling foodstuffs, corrosive 
materials, ete. Non-toxic, non-contaminating, chemi 
cally impervious Teflon tape is furnished with a 
slippery surface on one side and a specially prepared 
surface on the other that can be bonded with com- 
mercial adhesives to wood, glass, metal, and other 
surfaces. In addition to its anti-sticking surface char 
acteristics, ‘Teflon possesses excellent dielectric prop 
erties and a broad service temperature range (— 110 
to SOO) FF The new cementable Teflon tape is avail- 
able in continuous rolls in thicknesses from .005” to 
060" —in widths trom lo” to 12”. Write for catalog 
AD 158 

A foolproof water mixer that shuts itself off in case 

of thermostatic motor failure is offered) by Powers 
Regulator $454 Oakton St., Skokie, [ll The Type 
N Hydroguard will also shut off the required port in 
the event of hot or cold water supply failure. Unique 
features include rotating inlets and outlet, whieh turn 
in WO-degeree steps so that the mixer can be installed 
in any position, Temperature settings in the 65-115 
or So-160° FL ranges are controlled by a concealed 
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adjustment whieh ean be locked to prevent tampering 
Available in 45 (N-45) and 125 (N-125) gallons-per 
minute capacities. Sold by plumbing wholesalers and 
jobbers, prices are $150 for the N-45 in rough bronze, 
and $210 in chrome plate. The N-125 is $225 in rough 
bronze and $3800 in chrome plate. Shipping weights 
are 18 pounds for the N45 and 30 pounds for the 
N-125. Write for Bulletin 362. 

Film thieknesses of 50 to 60 mils per spray coat, 
triple the thiekness previously possible, ean be ob 
tained with a newly formulated sprayable plastisol 
produced by Electroplating and Coatings Division, 
Metal & Thermit Corp., 100 Park Ave.. New York 17, 
N.Y. Known as ** Uiniehrome Super 5300,"" the coat 
ing makes possible gun application of the full solids 
content of vinyl plastisol without a diluent, the firm 
reports. As a result, a pore-free 50 to 60 mil coat can 
be applied successfully one layer, whieh gives 
‘sheet’ protection to tanks, duets, and other large 


equipment. A compound based on vinyl resins, Uni 
chrome Super o300, is resistant to the corrosive action 


of strong acids, concentrated caustic, and salt solu 


tions and other corrosive materials. Satiny-smooth in 
appearance, the material forms a tough, flexible film 
which absorbs impact without chipping, withstands 
abrasion, and has desirable acoustical and electrical 
insulating properties. Field evaluation reports indi 
cate that the new plastisol coating permits the sub 


stitution of ordinary metals for costly alloys 


€ 


Continental Can Co., 100 E. 42nd St., New York 17, N. Y., first to 
develop the frozen juice concentrate can with cemented side seam, 
announces availability of this container in 6-, 12-, and 32-ounce sizes. 
This full family of sizes fulfills container requirements of the citrus 
industry, and offers packers the advantage of wrap-around body lith- 
ography. Each of the sizes may be used to hold the following frozen 
juice products: apple, cherry, pineapple, tangerine, lemon, orange, 
grape, and grapefruit juice concentrates; grapefruit-orange anu other 
citrus concentrate blends; lemon juice, single strength; lemonade base 
concentrate; lime ade; lime juice; and orange juice single strength. 
The selderiess containers may be used with all types of canner freezing 
equipment and can handling systems, and will perform equally as well 
as soldered side seam cans. Prices are the same as on the latter type 
of cans. 

Continental also announces availability of Eas-E-Namel release agents 
for quicker, easier removal of the contents of pet food and luncheon 
meat cans. Cans for other food products, such as canned hams and 
canned bakery items, shortly will be available with this new development. 


roller chain which is non-corrosive and costs 
10% less than stainless steel chain, has a_ tensile 
strength equal to alloy chain, and minimizes friction 
drag due to electrolyzed parts has been introduced by 


(Continued on page 52) 
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Periodic progress reports 
of interest and value to 


the food processing field 


Significant Development in Beaded Cans | 


New cluster-beaded cans offer greater | 
paneling resistance—increased axial strength | 


A new kind of beaded can, made with two clusters 
of narrow beads packed equidistant from the ends 
of the container, now offers packers substantial 
advantages over the conventional wide-beaded can. 


In addition to improved axial strength and paneling 
resistance, Continental’s three sizes of cluster-beaded 
cans provide the following extra benefits: 


1. Less metal exposure in enameled cans. 
Absence of inside tabs eliminates possibility 
of enamel damage at side-seam, thus reducing 
metal exposure. 


2. Cleaner inside surface. Cluster-beaded cans 
have no inside tabs—hence no uneven solder- 


ing. 


3. Better labeling surface. The new cluster- 
beaded can offers much more flat surface to 
assure positive adhesion of labels and reduce 
the chance of tearing or breaking. 


Continental’s cluster-beaded cans were introduced to 
the food packing industry less than a year ago, and 
are now in extensive commercial use. This is typical 
of the many new packaging ideas now coming from 
our Metal Division research and development center 
in Chicago—as well as Continental laboratories coast 
to coast. 


€ CONTINENTAL 
CAN COMPANY 


CENTRAL DIVISION: 135 So. lo Salle St, Chicage 3 
PACIFIC DIVISION: Russ Building Sen Francisco 4 
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(Continued from page 50) 
Atlas Chain and Mfg. Co., West Pittston, Pa. Called 
Atlas Electrolized Roller Chain, it reportedly meets 
the most exacting requirements of the chemical, food, 
confectionery, beverage, brewing, bottling, packaging, 
dairy products, pharmaceutical, and other industries 
where corrosion resistance is an important factor. It 
has successfully resisted the corrosive action of acetic, 
citric, nitric, and sulphuric acids, beer, bleaching 
powder, blood, buttermilk, cola syrup, hydrogen per- 
oxide, salt and salt spray, and sugar cane juice, among 
others. The chain is made in all Standard American 
Roller Chain sizes, and meets and beats all accepted 


roller chain specification standards. 


A new line of weights contained in hinged Sto-A-Weigh boxes is 
announced by Ohaus Scale Corp., 1050 Commerce Ave., Union, N. J. 
The weights are designed to comply with new Bureau of Standards 
specifications for classes Q and P, and the conventional class C. Sets 
are available in 5 different sizes and cover the most popular ranges. 
Each set is equipped with a pair of stainless steel forceps. 


+ 

The new Minox Electronic Flash, weighing a mere 
24 ounces, has been introduced by Kling Photo Corp. 
(sole U.S. Minox distributors), 257 Fourth Ave., 
New York, N. Y. Designed as 
a companion to the ultra-mini- 
ature Minox Cam- 
era, it incorporates all the latest 
electronic engineering develop 
ments. Unexcelled for eandid 
photography, the compact Mi- 
nox Electronic Flash can be 
carried over the shoulder as 


easily as a pair of binoculars. 
Because it is designed without bulky flash-heads and 
dangling wires, it also can be carried conveniently in 
a man’s pocket or in a lady’s purse. Priced at $82.50, 
complete with genuine top-grain leather case, tiny 
flash-head, and folding fan reflector, the ultra-minia- 
ture Minox Electronic Flash is available through all 
authorized Minox dealers. 
+ 

A new mounting for submersible pump operation 
has been developed by ECO Engineering Co., 12 New 
York Ave., Newark 1, N. J., for their standard line 
of Type 20 alloy centrifugal pumps. Featured in the 
design is an all-Teflon adjustable thrust and guide 
bearing which eliminates need for external lubrication. 
The fluid pumped acts as the lubricant since the 
Teflon bearing is in rotational contact with a Teflon 
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sleeve on the pump shaft. Thus, the user is not con 
fronted with the possibility of lubricant contamina 
tion or bearing failure due to improper lubrication or 
lack of lubrication. Weighing less than 100 pounds, 
the entire unit is portable. One pump can handle 
dissimilar chemicals since it is not limited by choice 
of bearing materials or lubricants. The combination 
of Type 20 stainless steel construction with the chem 
ically inert Teflon bearing permits usage in severe 
corrosive service. Furnished in heights to 60° from 
the base, pumps are provided with statically and 
dynamically balanced, closed or semi-open impellers 
Maximum particle size when handling suspensoids or 
slurries is 44”. Capacities to 45 ¢.p.m. and heads 


to 


New printable tapes made with Du Pont’s Mylar 
polyester film that will enable a manufacturer to 
advertise his product while sealing or packaging are 
offered by Permacel Tape Corp., New Brunswick, 
N. J. Known as Permacel 95 and 951, the pressure 
sensitive tapes are especially suitable for labeling 
and sealing containers of the many common oils and 
solvents to which they are resistant. Because of their 
extreme thinness they are not likely to be picked or 
rubbed off. P95 is a transparent tape; P9571 is avail 
able in red, black, white. and chrome, a metalized 
finish. Both are available in sizes from 44” to 23” 

Hope Machine Co., 9400 
State Rd., Philadelphia 14, Pa., 
has introduced a small (45” 
long x 29" wide x 63” high 
400 pounds) Filling Machine 
for food products, adhesives, 
oils, greases, and any other 
liquid, viscous, or semi-solid 
products. The unit is intended 
especially for small operations, 
pilot runs, laboratory testing, 
small bateh runs, and short 
production runs of certain 
colors of products. Specifica- 
tions include a eapacity of up 


to one quart per stroke, speeds ranging from 12 to 25 
strokes per minute, and a hopper capacity of 40 
quarts. The machine fills containers ranging from 


to 32-ounce size. 
= 

A new combination package is offered in a rigid 
aluminum foil container produced by Ekeo-Aleoa Cou 
tainers Ine., and a transparent polystyrene cover pro 
duced by the Arvey Corp. The cover material used is 
Polyflex, manufactured by the Plax Corp. The con 
tainer features a vertical flange rim for easy and 
automatic closure, simplifying production and lower 
ing packaging costs. The Polyflex cover provides com 
plete flexibility of cover design, allowing all or any 
part of the product to be visible in the container. It 
has the highest rigidity of any transparent plastic 
material in thin section, and offers dimensional sta 
bility and toughness in temperature extremes of 

40° F. to 180° F. The container offers convenience 
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in the home. The consumer can cook in them, serve 
in them, and throw them away with no dishes or pans 
to wash. Ekeo-Aleoa’s address is 1900 N. River Ra., 
River Grove, Tl 

The new Meeco-Matic Model II Recording Differ 
ential Refractometer for continuous analysis of binary 
liquid streams, developed by the Du Pont Co... is 
available from Manufacturers 


Engineering & Equipment 
Corp., Hatboro, Pa. The in 
strument is designed for plant 


operation, and features sensi 
tivity 10 times higher than that 


of present laboratory-type re 
fractometers. The full-seale 
span of the instrument is ad 
jJustable from to 4 x 10% 
refractive index units. The minimum detectable 
change in refractive index is 1% pf full seale at any 
span. The new Meeco-Matic Model IIL is useful for 
determining composition of two-component — liquid 
streams. The concentration of both gases and solids in 
solution can be determined by the Refractometer. 

Bakeries, frozen food processors, and other food 
and confection packers now can produce aluminum 
foil ** Patti-Pans’’ on their own production lines with 
a new press introduced by Basea Mfg. Co., 2222 N 


L= 


Olney St., Indianapolis, Ind. Three models of the 
press are available, using different width reels of 
aluminum foil up to 6%. Interchangeable dies can be 
used with one model. All 3 models of the press can 
make 9,000 ** Patti-Pans’” per hour. No special oper 
ator training is necessary ; the press requires attention 
only when loading foil reels. Round, square, oblong, 
or almost any shape dies can be used in the press to 
produce a foil pan of the shape and depth desired. 


Only limiting faetor is the size of the foil blank. 


Marketing of a new water conditioner that eliminates and prevents 
scale and corrosion formations in boiler and water systems without 
use of chemicals is announced by Packard Water Conditioner Division, 
Packard Mfg. Co., 2220 W. Beaver St., Jacksonville 9, Fla. The unit 
prevents scale and corrosion by imparting added energy to the atoms 
of the water solution. Easily installed, there is no moving part, no 
expensive maintenance or servicing, either in the form of labor or 
chemicals. The Packard Water Conditioner is manufactured in sizes 
handling from 6.5 to 1760 gallons per minute for connection with 
corresponding standard iron pipe sizes ranging from 4” to 12”. Larger 
sizes are available. All conditioners carry a 10-year warranty. 


A company specializing in non-contact gauges 
Industrial Gauges Corp., Enelewood, N. J has de 
veloped a special model of their XactRAY Gauge 


ACCESSORY NUTRIENT FACTORS 


For the luxuriant growth of all lactic acid bacteria 
yeasts and molds assured by the use of 


EXCHANGE BRAND ORANGE SERUM AGAR #77 


(Dehydrated) a Complete Culture Medium 


Orange juice serum solids . 12.6g° 


FORMULA Agar (drybasis) . . . . 15g 
Ingredients— Peptone. . . « « « 10g 
when rehydrated on Yeasthydrolysate. . . . 3g 


basis of 45 grams Reducing sugars, total . , 8g 


per liter of medium. Sucrose. total 6g 

Cysteine hydrochloride . 0.001g 
Buffered with 0.2 to 0.6g KzHPOx, to provide pH 5.5 +.0.05 
after sterilization. 


° Equivalent to 100 ml 12° Brix orange juice serum. 


STANDARDIZED for uniformity and stability. 

POTENTIAL APPLICATION— Orange Serum Agar as an all-purpose 
medium has a wide application to the bacteriologist and 
microbiologist in the milk, fruit, pickling, food, bottling and 
fermentation industries. 

Available in 1 lb, bottles through your laboratory supply house. 


Sunkist Growers 


‘ PRODUCTS DEPARTMENT 


PHARMACEUTICAL SALES + ONTARIO, CALIFORNIA 
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Leading Food Processors use 


BARNETT’S CAROTENE 


for these 8 reasons! 


* NATURAL YELLOW COLOR Barnett's Car- 

otene, extracted from carrots by a ; 

patented process, provides a natural 
hue (more yellow and less red) a 

* EXTRA VITAMIN POTENCY Biological | is Nativral Carstono 
assays show that Barnett's Carotene has , 

more vitamin A potency than we claim ‘ 

* GREATER SOLUBILITY An_ important 
factor in uniform distribution of color 
and time-saving processing 

¢ STABILITY Barnett’s Carotene does not 


affect the storage quality of food, nor 
impair its flavor or odor 


¢ WIDE COMMERCIAL ACCEPTANCE Used 
by many leading food processors (mar- 
garine, shortening, bakery and dairy 
products) 

* DIFFERENT FORMS Offered as Carotene 
Crystals and as Carotene in Oil of 
various potencies. Microcrystalline Car- 
otene in Oil (particularly adapted for 
use in margarine and shortening) is 
covered by U.S. Patent =2,477,928 

* COMPETITIVELY PRICED Increased 
production and improved extraction 
processes made recent price reductions 
possible the lowest ever offered on 
high quality natural carotene 

* PACKAGED TO ORDER Barnett's Caro- a 
tene will be conveniently packaged to 

suit your needs 


BARNET 


INC. 


6256 Cherry Avenue, Long Beach 5, California 


WRITE TODAY 
FOR NEW PRICE LIST, 
SAMPLES AND 
FURTHER 
INFORMATION ON 
THE USE OF 
BARNETT'S 
NATURAL CAROTENE 


Which monitors food produetion operations involving 
rolling, coating, extrusion, or classification to deter 
mine variations from pre-determined standards within 
1%. The gauges, whieh employ X-ray beams, can 
vive visual meter reading or ean directly control and 
correct the processing machine. Gauges can be cali 
brated in any units of density or thickness desired. 
Permanent strip charts of material in process can be 
recorded, 

Water now can be had **faucet fresh’? and fast 
with the new low-cost portable Crystalab DEEMA 
JET Model DJ-128 ion exchange water de-ion-izer. 
Non-mechanical and pressure 
operated, the unit connects to 
any faucet and produces at a 
flow rate as great as 2 gallons 
per minute, Crvstalab DEEM 
INITE CD-11 resins are the 
filtering medium, and change 
color to indicate exhaustion. 
Resins are replaced easily. 
DEEMAJET Model D.J-128 
has grain removal capacity of 
approximately 1750 grains as 
NaCl, and retails for $39.50 
complete. A smaller model, 
DEEMAJET Model DJ-64, with a grain removal 
capacity of approximately 900 grains as NaCl and a 
flow rate of one gallon per minute, retails for $25.00 


complete. Manufactured by Crystal Research Labora 
tories, Ine., 29 Allwn St.. Hartford 4, Conn. 


Increased product yield, greater machine capacity, and better quality 
are the principal characteristics of an improved model of the FM( 
Pear Preparation machine. Major modifications made within the last 
2 years include a cup feed mechanism, a straight butt cut knife, and 


an expandable coring knife that provides a revolutionary technique in 


the preparation of the fruit. 


A new line of vacuum pouches, made from a spe 
cially treated film which provides extremely high 
resistance to the transfer of gas, air, and moisture, is 
offered by CRYOVAC Company Division of W. R 
Girace & Co., Cambridge 40, Mass. Designed to meet 
the need for air-tight, moisture-proof packaging for 
sliced food products sold) in’ consumer-sized units, 
CRYOVAC pouches will be available in a wide range 
of sizes. The new pouches are reported to have all the 
advantages of laminated pouches with none of the 
disadvantages. A complete selection of CRYOVA¢ 
vacuiim- pouch processing equipment, priced well with 
in the means of the small packer or supermarket, ts 
under development, and the first of these machines ts 


already available. 


Increased product yield—up to 4 cases per ton—and low operating 
costs realized through substantial savings in lye solutien, highlight the 
advantages of the FMC Cup-Down Clingstone Peach Peeler. The machine 
is designed to peel halved peaches without subjecting the cut side or pit 
cavity of the fruit to the lye solution—providing considerable increases 
in yield. Offered in 4 standard sizes, producing from 25 to 69 tons of 
product per hour, the unit also is readily adaptable for peeling apricots. 
Additional information on either the Peach Peeler or the Pear Prepa- 
ration Machine may be obtained by writing Food Machinery and (hemi- 
cal Corp., Canning Machinery Division, P. 0. Box 1120, San Jose &, 
Calif., or 103 E. Maple St., Hoopeston, Il. 


Cheslam Corp., Yonkers, N. Y., has introduced a 
patented single service liquid package that opens un- 
limited possibilities for the dairy industry. Key to 
the new packaging development is the ‘‘Controlled 
Flow or S-Spout’’ pouch which functions as a chan- 
nel sealed into the top of the plastic pouch. The spout 
makes it possible to measure amount of cream wanted, 
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but prevents wasteful spilling and dripping, and re 
tains the unused contents for future use, even when 
the package is laid on its side. The package itself is 
made from a special Cellothene, an extrusion lamina 
of polyethylene and cellophane made by Cheslam 
Corp. The clear transpareney of this film has added 
features in that it is odorless, tasteless, non-toxic, and 
resistant to tear, puncture, grease, and light. It is 
chemically inert, flexible at low temperatures, handles 
easily, and is generally not affeeted by age. Special 
liquid) packaging equipment, available from several 
manufacturers, form pouches, measure, fill, seal, and 
deliver in units from Vy-ounce to 3 ounces and over 
For details, write the company Llevd S. Howard 
Associates, 420 Madison Ave... New York 17, 


the literary corner 


A new line of industrial fans designed to handle 
corrosive and explosive fumes, high temperature and 
humidity, abrasive dusts, and dirt-laden air is fea 
tured in a bulletin compiled by Propellair Division 
of Robbins & Myers, Ine. Springfield, O. Complete 
information on construction features, accessories, 
bearing assemblies, and performance of the o fan 
sizes, ranging from 16” to 36". is included. The fans 
are available in 2 types——for applications at normal 
or high temperatures —and have air delivery ratings 
to 26,000 cubic feet a minute. 

The April 1D issue of Jnformation Bulletin, pub 
lished by The Refrigeration Research Foundation, 
200) Midland Bldg., Colorado Springs, Colo... quotes 
Dr. Rudolph Plank, German scientist and editor of 
the journal Naltetechnik as follows: one is ae 
customed to European conditions, it is) difficult to 
imagine the degree of significanee which refrigeration 
technology. including air conditioning, has achieved 
in the United States. The high standard of living 
there could never have been achieved without refrig 
eration technology.”’ Comments Tnformation Bul 
letins “In the midst of speculations that it might be 
desirable or useful to search for ways to circumvent 
refrigeration, it is well to ponder this) conclusion, 
reached by one who is thoroughly acquainted with 
refrigeration science and technology on both sides of 
the Atlantic Ocean. It might be better to center more 
attention on assistance to refrigeration rather than 
opposition to it 

Three new, exclusive features in spiral and heavs 
duty blenders are described in a free, file size catalog 
issued by American Welded Tank & Machinery Corp., 
Liberty Ave.. Mineola, L. N.Y. Kighteen SIZES 
ranging from 5 cubie foot to 515 cubie foot capacits 
blenders for mixing and blending pastes, powders, 
and liquids are offered. Spiral ribbons and shafts 
are removable without removing washers or end 
assembly. 

Engineers and technical purchasing specialists 
looking for the unusual and complex in alloy sheet 
metal fabrication will find a helpful source of infor 
mation in a new, free, 32-page purchasing guide pub- 


First introduced over 10 years ago, Twitchell’s Caramel 
Color is now used by leading food manufacturers 
throughout the country. It is a clean, natural coloring, 
completely made from dextrose. Twitchell’s Caramel 
Color is particularly suited for use in dry food prepara- 
tions to produce a rich color, from a light tan to dark 
brown. 


Typical Uses 
* Powdered Desserts » Dehydrated Soups 
« Dry Cake Mixes + Bouillon Powders 
* Powdered Coffee and other beverages 
* Powdered Gravy Seasonings 


TWITCHELL co. 


& HADDON AVES. - CAMDEN 4, N.J. 


lished by S. Bliekman, Ine., Weehawken, N. J. It 
deseribes how special fabrication skills solved) prob 
lems involving intricate shapes, close toleranees, spe- 
cial welding techniques, high finishes, and mechanical 
components, Alloys include stainless steel, aluminum, 
monel, ineonel, nickel, titanium, multimet alloy, ha 
stelloy, and other metals in gauges up to #Q". Sizes 
vary from small assemblies to dimensions of 30° long 
or mor 

Two new patented processes for the production 
of svnthetie elycerine are described in Glycerine 
Facts, April 15 issue, published by Glycerine Infor- 
mation Service, Suite 1008, 295 Madison Ave., New 
York 17, N.Y. In the Allied Chemical and Dye 
Corporation process, glycerine is obtained from allyl 
aleohol. The Shell Development Company technique 
utilizes an aqueous solution of acrolein, with osmium 
tetroxide as catalyst. 

Centralized lubrication systems installed on auto- 
matic meat packing and processing equipment pro- 
vide such advantages as elimination of downtime for 
manual lubrication and repair, reduction of parts 
breakage, elimination of product spoilage due to oil 
drips, and precision lubrication of inaccessible bear- 
ings, according to a reprint which discusses Bijur 
automatic lubrication systems. For copies, write to 
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“Service,’’ Bijur Lubrication Corp., 151 W. Passaic 
St.. Rochelle Park, N..J. 


An improved line of A-S-H Hlydroseal pumps for 


hydraulic ash handling systems is deseribed in Data 
Sheet Pa. published by The Allen-Sherman-Hoff Co., 
259 E. Lancaster Ave., Wynnewood, Pa. The 12-page 
data sheet illustrates the design, construction, and 
operation of these abrasion-resistant centrifugal 
pumps. A cut-away view illustrates how the Hydro- 
seal principle——a constant stream of clear water pass- 
ing between moving parts—protects running clear- 
ances against wear and abrasion. 
The 10th edition of Industrial Research Labora- 
fories of the United States, compiled by James F. 
Mauk, 560 pages, has been published by National 
Academy of Seiences-—National Researeh Couneil, 
Washington, D.C. 
A new technical data sheet illustrating, describing. 
and giving size and capacity data for a variety of 
cans for packaging, storing, or shipping dry, semi- 
liquid, and liquid products has been issued by George 
D. Ellis & Sons, Ine., American and Luzerne Sts., 
Philadelphia 40, Pa. Write for technical data sheet 
No. 102. 
7 
A bulletin on the new Blaw-Knox Instantizer, de- 
signed to process spray-dried powder into a form 
which will disperse readily in water, is available from 
Dairy Equipment Division, Blaw-Knox Co.. Mora, 
Minn. 


meeting hall and conference room 

“Seience and the Health of Mankind’’ was the 
theme of a conference held at the M.1.T. Alumni 
Day observance on June 11. The occasion, dwelling 
on the part the scientist and engineer are playing 
in prolonging man’s life and improving his lot, was 
under the chairmanship of Dr. Egon E. Kattwinkel, 
chief of Cardiology, Newton-Wellesley Hospital. For- 
mal addresses were made by Dr. Hl. van Zile Hyde, 
U.S. Public Health Service; Prof. Gordon M. Fair, 
Harvard University: Prof. Francis ©. Sehmitt, M. 
1. T.: Prof. John G. Trump. M.1.T.; and Dr. 4. 
George Harrar, The Rockefeller Foundation. 

The oldest active livestock farmers, buyers, sales- 
men, and others (in terms of vears of service) were 
honored at an awards banquet in the Saddle and 
Sirloin Club at the Chicago Stock Yards on June 14 
in connection with the market’s 90th anniversary 
celebration. The affair was sponsored by the Stock 
Yards Club of Chicago, which represents a complete 
cross-section of the market—commission firms, live- 
stock buyers, banks, packers, and the Chicago Union 
Stock Yards 


. « « building up and branching out 


Spinco Division of Beekman Instruments, Ine., 
has established a Spinco service center in’ Munich, 
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Germany, within the facilities of Beekman Tnstru 
ments, Beekman’s wholly owned subsidi 
ary. This will enable Spinco to provide direct service 
to customers in’ Western Europe. Spinco supplies 
universities and laboratories with high-speed ultra 
centrifuges and electrophoresis equipment 


TE 


The new 30,200 sq. ft. warehouse, office, and dis 
tribution center of A. E Stalev Mfg. Co., recently 
opened at 4616 W. Augusta Blvd., Chicago, employs 
bulk loading and unloading of the firm’s four kinds 
of syrup: ‘‘Sweetose,’’ *‘Sweetose’’ C, Intermediate 
Conversion, and Regular Corn Syrup Unmixed. Cen 
ter photo shows a number of the company’s large 
fleet of tank cars on the 2 switch tracks alongside 
the warehouse, ready to unload into the 4 huge stor 
age tanks of nearly 100,000 gallon combined capacity 
within. By manual controls at a switehboard, the 
company’s trucks are bulk loaded on the opposite 
side of the building (bottom photo). The warehouse 
also is used for storage and distribution of industrial 
and food starches, sov flours, monosodium glutamate, 
lecithin, corn and soybean oils, ‘*Sta-Flo’’ Liquid 
Starch, and **Sta-Puf’’ Laundry Rinse. [leadquar- 
tered at the new location are Mr. Ralph R. Dombroski, 
Chicago area manager, and Mr. Ross Alverson, office 
manager. The grocery products department of the 
company, of which Mr. Robert T. Murray is manager, 
also operates from the Chicago distribution center 


Philip Olender & Co., 1951 E. Ferry, Detroit, Mich., 
has aequired the entire assets of Zukin Food Proces 
sors, Inc., Detroit. A complete line of fountain sup 
plies will be available, as well as many other items 
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for the confectionery, ice cream, vrocery, baking, 


and allied trades 


= 

Elgin Mfg. Co., manufacturer of filling and cap 
ping machines, has added Globe wrapping machines 
to its line. Acquiring all manufacturing rights to 


Globe Wrap, all present models and their develop- 


ments in the future will be known as Elgin-Wrap 

automatic and semi-automatic adjustable underfold 

Ing. overwrapping, and heat-sealing machines The 

Elgin-Wrap is particularly valuable for economical 

wrapping of any rectangular or square product or . 

carton. Elgin plans worldwide distribution of this - | 

high quality, low-cost wrapping machine line through | 

Its present sales representatives oF 

or 

Plans for construction of a new $250,000 manufac 

turing plant, office building, and laboratory at Char 7 

lotte, N. were announced by Stein, Hall & Co., 

Ince. The new facilities are designed to meet growing Behind the symbol of the 

demand for the firm’s textile and adhesive products Retort stands three 


generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’'s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


in the South, and will replace the company’s present 
Charlotte operation, located at 1620-22 W. Morehead 


St. Construction 1s expected to be completed by the 


end of 1956 


APOMTZR SO. 
F. Ritter & Co. 
Los Angeles 39, California 


Branch Offices in Principal Cities 


. . + the human element 


Ground-breaking ceremonies for Fischer & new million- 
dollar office building were held on May 1 in Hatboro, Pa. The 2-story Mr. W. H. ( Bill ) Morgan, 
building will have over 91,000 sq. ft. of space, and will be completely veneral manager of the Can- 
air-conditioned. In addititon to regular office space, a new cafeteria J 
will be constructed on a split level between the new building and the ners Equipment Service De ; 
present manufacturing plant. The cafeteria will lead to a terrace on partment of Continental Can 7 
the roof of the present plant, which will be used for outdoor dining : a 
during the summer months. (‘o., has elected to avail him \ 
The firm also announces the completion of its divisional decentrali- self of early retirement after : 
zation program with the formation of an Instrument Division, to be ca . : emen arrel : 
headed by Mr. Donald J. Tricebock, formerly assistant to the sales 44 Vvears with the firm His 1 | 
manager. The company now is divided into 5 product divisions— . hs 7” illed ha M aa 
Flowmeter, Instrument, Chlorinator & Municipal, Glass, and Data position has been filled by r. 
Reduction & Automation. W. (‘*Bill’’) Mutschler, for 
merly assistant to the general L 
At a special meeting of stockholders of Consoli- manager of Continental’s Metal — yrutschler a 
dated Foods Corp., (Chicago, approval was voted of Division Research and Develop a young man who i 
P ‘ ana sants ‘ » Bact! 
the terms of Consolidated’s announced acquisition of ment Department in Chicago goes East! 
I iggly W igely Midwest Co., Ine., repress nting a [FT member Mutsehler will make his headquarters in 
further diversification in the growth pattern ot ‘ on the New York offices of the company : 
solidated Foods. Stockholders ot Pively W igely 
had voted approval. Mr Benjamin 
Kramlich, president of Pigely Wigely Midwest Co., Krom the Grocery Manufacturers of America, Ine., 
Ine.. was eleeted to the board of directors of Con 205 E. 42nd St... New York 17. N. Y¥.. comes news of , 
solidated Foods. the following election results. On the GMA Midwest ; 
+ = = Merchandising Committee, Mr. Walter F. Straub, by 
Hunt Foods, Ine., Fullerton, Calif., has become a president of W. F. Straub & Co., has been elected 
subsidiary of Ohio Mateh Co.. Wadsworth, O. The chairman; Mr, Jack A. Kirkman, Jr., vice president 
enlarged organization is expected to provide expanded in charge of sales and advertising for Red Star Yeast _ 
market and distribution potentials, and operating & Products Co., was elected vice chairman; and Mr. —_ 


Peter S. Bezek, president of Help, Ine., continues as 


efficiencies are expected to result from the integration 
secretary. On the GMA Midwest Employee Relations 


of the two managements 
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Committee, Mr. Kenneth W. Rowe, assistant to the 
president of Morton Salt) Co... has been re-elected 
chairman; Mr, Geo. B. Cox, vice president in charge 
of industrial relations for The Curtiss Candy Co., was 
re-elected secretary. 

After an interval of 7 years, Mr. Xavier Givaudan, 

now in his 90th vear, visited his American associate 
accompanied by his son Andre. Mr. Givaudan is chair 
man of the board of The Givaudan Corporation and 
its associate companies, Givandan-Delawanna, Ine., 
Givaudan Flavors, and Sindar Corp., is 
active in the management of the worldwide Givaudan 
organization 

Polak & Schwarz, Ine., announces appointment of 

Mr. Chas. H. Grimm as manager of the New York 
laboratories for flavor and essential oil research, TET 
member Grimm, with Polak & Sehwarz for the past 
Zhe vears, has been associated with the industry for 
over JO vears in various technical executive Positions 


Magnus, Mabee & Reynard, Inc., 16 Desbrosses St., 
New York 13, N. Y., announces appointment of Mr. 
Harold E. Bush, well-known candy industry executive, 
as manager, candy industry sales. He formerly was 
district sales manager, Anheuser-Busch, Ine... Corn 
Products Division, and general sales manager, Reymer 
& Bros., Ine., confectionery manufacturers 

Dr. C. M. Hollenbeck recent 


Iv was appointed director of 


research for Wisconsin Malting 
Co. The firm is building a new 
research laboratory at its plant 
in Manitowoc, Wis. [FT mem 
ber Hollenbeck formerly was a 
group leader in’ the Product 
Development Department of 


_ the Merek & Company, Ine 
Hollenbeck , . . from 
Merck to Manitowoc 


Chemical Division 

Four major appointments in the engineering see 
tion of the Silicone Products Department of General 
Electric Watertord, N. Y., mark a realignment 
of the department’s engineering effort in keeping up 
with the recent advances in silicone technology and 
the rapidly increasing demands for silicone products 
of all kinds. The appointments are: Dr. Frederick M. 
Lewis, manager, advance development; Dr. Abbott 
Pozefsky, manayver, analytical and control methods 
unit; Dr. Stuart D. Brewer, manager, resin product 
engineering; and Dr. Wm, F. Gilliam, specialist, tech 
nical information exchange. 

Dr. Cyril L. Comar, chief, Biomedical Research, 
Medieal Division, Oak Ridge Institute of Nuelear 
Studies, Quk Ridge, Tenn. has been appointed a 
technical collaborator of the Southern Utilization 
Research Branch of the Avricultural Research Sery 
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ice, USDA, New Orleans, La. Dr. Comar is well known 
for his work with high energy radiation, particularly 
in the medical field. [le was laboratory director and 
research coordinator, AEC, Agricultural Research 
Program, University of Tennessee, Knoxville, from 
1948 until recently, when he became chief of Bio 
medical Research. Tle is author of the book, ** Radio 
Isotopes in and published in 

Mr. Norton J. Stromstad, Mid-west sales represen 
tative for Sterwin Chemicals Ine. 1450) Broadway, 
New York 18, has been 
reassigned to a newly created 
position in the same territory 
In his new capacity, he will be 
a special representative on be 
half of Roeeal, Sterwin’s sani 
tizing avent, calling on state, 
county, and municipal health 
departments. The action, estab 


lishing closer ties with public 
Z. health agencies, was prompted 
Stremetad .. . Sterwin’s by the reeent aetion permitting 
sanitizing specialist use of quaternary ammonium 
compounds as sanitizing agents 
in milk plants. In addition, he will service the com 
pany’s distributors in the sanitary chemical field. Mr 
Stromstad will continue to make his headquarters in 
Minneapolis 
Mr. W. Roberts Wood, vice president and director 
of National Cylinder Gas Chieago, has been 
elected president of The Girdler Co., Louisville, Ky 
a division of National Cylinder Gas. Mr. Wood sue 
ceeds Mr. Geo. O. Boomer, who will continue as chair 
man oof the executive committee of the parent com 
pany. The Girdler Company designs and builds proe 
essing plants and equipment for major companies in 
the chemical, petroleum, food, and related tields 
Dr. John J. Birdsall, food technologist, has joined 
the laboratory staff of the Wisconsin Alumni Research 
Foundation, Madison, Wis. He will specialize in flavor 
evaluation, 
Mr. Edward K. Walsh, formerly assistant general 
tanaver of sales, has been appointed general manager 
in charge of American Can Company’s sales depart 
ment. Tle has been with the firm since 1929 
Appointment of Mr. Geo. E. Foote as director of 
sales has been announced by Chicago Stainless Equip 
ment Corp., Chicago 30, Ti. The firm manufactures 
Roswell [Hi-Heet Units for the elevated temperature 
processing of high VISCOSIES anal foods, 
us Well as tanks and related standard and special stain 
less steel equipment 
Mr. Robert J. Pierson, Jr., is the new national ad- 
vertising and sales promotion manager of the Con 
tainer and Plumbing and Heating Division of Rheem 
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Mie. Co., 7600 S. Kedzie Ave., Chicago 29, He 
replaces Mr. B. Edward Soby who has resigned to 
start his own business in the San Kraneisco area i 
September 


Election of Mr. Karl Anderson as a vice president 


of Monarch 
Foods Corp 


Finer 


Van Natta, Monareh president 


Mr 


firm's 


Anderson will 


Houston braneh 


Is. 


Chicago, was announced by 


eontinie 


Consolidated 
Mr. V. 
In his new capacity, 
of the 


a division of 


to have chareve 
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EMPLOYMENT NOTICES 


EXECUTIVE SECRETARY 
Opportunity for an experienced Execu- 
tive-Technologist to participate in the 
exciting new field of Radiation Preserva- 
tion of Foods. Experience is desirable in 
such fields as committee work and pro- 
gramming. Demonstrated capacity for 
dealing efficiently with top-flight gov- 
ernmental and industrial representatives 
is essential. Must have ability to work 
under pressure and to skillfully handle 
administrative problems. Technical back- 
ground in food field highly desirable. 
Washington area. REPLY BOX 483, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, IIL. 
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United Nations World Health Organiza- 
tion invites applications for the post of 
Food Analyst for recently established 
public health laboratory in Teheran, Iran, 
to conduct chemical analyses of foods for 
regulatory purposes, to determine the nu- 
tritional value of foods and to undertake 
vitamin assays. The incumbent will be 
responsible for management of labora- 
tery and training of national staff and 
laboratory assistants. A BSc. in Chem- 
istry or a related science from a recog- 
nized university required, with at least 
five years’ experience in food analysis. 
Two-year contract: basis salary from 
U. S. $6,000-7,300 p.a., depending on 
qualifications; plus certain allowances 
and travel costs. Applicants are requested 
to write to Chief, Personnel Section, 
World Health Organization, Geneva, for 
further information quoting “Iran 7.630”. 
Closing date for applications—August 31. 


NATIONAL VEGETABLE PROC- 
ESSOR, renowned for quality, seeks bio- 
chemist with advanced degree to develop 
Agricultural Chemicals Program and work 
on variety of projects with Process Re- 
search Manager. Midwest location. Sub- 
mit complete résumé. REPLY BOX 474, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


Grocery chain wants experienced Food 
Technologist to head up established Prod- 
ucts Control Department offering techni- 
cal service to Buying, Merchandising, 
and Production Departments. The man 
sought is approximately 30 years old and 
presently holding a responsible position. 
College degree and several years experi- 
ence in bakery, flour mill, canning, dairy, 
or other branch of food handling re- 
quired. He should have a firm founda- 
tion of laboratory experience and a broad 
inquiring approach to those phases of the 
operation which may open up to him. 
Northeastern location. Send full resumé, 
salary requirements, and photograph (if 
available) with first letter. Replies con- 
fidential REPLY BOX 480, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, IIl. 


POSITION WANTED: FOOD TECH- 
NOLOGIST-CHEMICAL ENGINEER. 
Extensive varied experience Canning, 
Quality Control, Sauce Formulations, 
Kraut Fermentation and Specialty Prod- 
ucts. Knowledge of Dairy, Cheese and 
Ice Cream Products. Capable of initiat- 
ing efficient Quality Control and Cost 
Control Systems. REPLY BOX 482, In- 
stitute of Food Technologists, 176 W. 
Adams St., Chicago 3, Ill. 


FOOD TECHNOLOGISTS 
An active, confidential service: Interview 
at your convenience. Call, write or wire: 
Gladys Hunting (Consultant) 
Drake Personnel, Inc. 


Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, ILL. 


AVAILABLE: Technical Salesman, 35 
yrs. old, graduate chemist. Eight years 
with flavor and essential oil firm plus 
administrative and market research back- 
ground. Presently in Chicago, will relo- 
cate. Seeking position in sales or product 
development with similar or related line. 
REPLY BOX 484, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, 


AVAILABLE: Laboratory Manager— 
Experienced in establishing, developing 
and organizing quality control, analyti- 
cal, and research laboratories. Academic 
background in management, chemistry 
and botanical science. Laboratories under 
my direction have been and are to date 
self-supporting and profit making. Sal- 
ary expected approximately $10,000 per 
year with cost of living adjustment for 
location plus bonus. REPLY BOX 481, 
Institute of Food Technologists, 176 W. 
Adams St., Chicago 3, II. 
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LABORATORY Baltimore 23, Md. 
440 W. 24th St. 


por New York, N. Y. 


Ingredient evaluations « New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients « Chemical and 
physical laboratory, bakery, spray dryer 
and other unit process equipment. 


RESEARCH 
ANALYSES CONSULTATION 
Biological, Nutritional, Texicoleg ca! Studies 

for the Food, Drug and Allied industries 
48-14 33rd STREET, LONG ISLAND CITY 1, N. dy 
Bullet 


What's New Food and Drug Resew 


SERVICES TO THE FOOD INDUSTRIES 
Consultants on Food Problems 
° Analyses of food materials and products 
@ Food plant design, process examination 
and control 
@ Legal testimony and consultation on 
government regulations 
Founded 1867 
Write for bulletin Scientific b ne ty 
Control of Foods and Bev e 
SCHWARZ LABORATORIES, Ine. 
230 Washington St., Mount Vernon, N. Y. 


Projects, Consultation, and Pro- 
pe duction Control Services in 
neseanch Biochemistry, Chemistry, Bacteri- 

FOUNDATION ology, Toxicology — Insecticide 

Testing and Screening. 

WRITE FOR PRICE SCHEDULE 


WISCONSIN. ALUMNI- RESEARCH FOUNDATION 


P.O. BOX 2217.8 @ MADISON |, WISCONSIN 


WISCONSIN 


Write for Brochure & Bi-monthly 
Publication Chemistry in Action 


Research Analyses 
Testing 

Foods Drugs 

Chemists-Engineers Allied Products 


Bacteriologists 
4101 No. Figueroa Street 
Los Angeles 65, Calif. * CA 5-4148 
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THE Salva STORY OF 


Some years ago, van Ameringen-Haebler, Inc. developed and introduced 
SEALVA Flavors, the first truly hermetically “sealed-in” high quality dry 

flavors. This new technique in flavor-making was immediately recognized e ey 
and enthusiastically accepted by the food industry. 


Since those early days, continuing improvements in sealing agents and 
drying techniques plus the basic superiority in the quality of the natural or aa 
imitation flavors themselves, have combined to maintain SEALVA'’s place i") 
as the ultimate in fully protected quality flavors. 


What can SEALVA do for your product? 


The adoption of SEALVA Flavors makes possible the use of absolute 
top quality flavor in dry mixes, because the finest of flavors are fully pro- 
tected in their powdered form against the ravages of deterioration caused 
by evaporation, oxidation, extended shelf-life, and they are practically im- 
pervious to chemical reaction with other ingredients in a mix or compound. 


Where can SEALVA Flavors be used to advantage? 


SEALVA Flavors are ideal in any relatively dry, powdered, grained, { 
or flaked mixture to insure inert flavor retention in such products as cake mM 4 Es. 
mixes, gelatin desserts, cereals, drink powders, pudding mixes, dairy mixes, { * ° a 
ice cream mixes, candies (pressed wafer), pharmaceuticals, proprietaries, é 


oil emulsions, ete. 


For better flavor we ask you to investigate SEALVA Flavors before you 
make your final decision on this most important ingredient. 


We are prepared to give you suggestions as to the methods of readily 
evaluating “sealed-in” flavors for your particular product and also will be 
happy to assist with technical recommendations for the application of . 
SEALVA Flavors to improve your product. Literature and adequate sam- 
ples are available. 


O 


lva VAN AMERINGEN-HAEBLER, 
521 WEST 57th STREET, NEW YORK 19, NEW YORK 


qrAVOR, 


| 
° 
| 
} 

C) 

we, | 

| 

og 

| 

O. i 

_ 

‘ H 

r 


You have only one possible rea- 
son for using Norda Nodes. If 


your flavored product calls for 
quality, it is likely you'll call upon 
Norda 


Norda developed Norda Nodes 
because you have good use for 
spray-dried flavors of very great 


excellence. 


Nobody else makes Norda Nodes. 
The skills that have created them 
a are Norda skills in the flavor field. 
The machines that produce them 


owe much to Norda’s trained 


knowledge. 


Nodes are true-fruit fla- 


Norda 


vors, truly rich and real — tiny, 


colloid-coated flavor “grains” that 
keep the flavors in your products 


fresh, unchanging, and stable till 


your customers buy and use them. 
Norda Nodes lick the problem of 
“shelf life.” 


Send your letterhead today for 


free samples 


“Flavor it with the Favorite” — 
Norda Nodes 


Norda, Inc., 610 West 26th Street 
New York 1, New York 


| 
Nothing’s known like Norda Nodes 
Spray-dried for you 
| 
— 
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